






































| Vol. 


lus sylye 
lium, 
logy i, 


Sa flower 
‘." Eight 
mus tine. 
lings i, +=»: WOLUME 48 DECEMBER, 1958 NUMBER 12 77/7 
Cda. To © 
of Acti. 


= Phytopathology: 


<a 69 
om tem An International Journal FEB LY 


f sterile 


sisted of . SCIENCE 
a differ Official Organ of LIBRAR 


t ules or 


wren: THE AMERICAN PHYTOPATHOLOGICAL SOCIETY 


r-treated 








CONTENTS 


ained at 


and 2% An improved method of detecting loose-smut mycelium in whole embryos of wheat and barley 

> aa W. Popp 641 
zermina A study of the progeny from the self-fertilization of race 111 of Puccinia graminis var. tritici | 
I. Roy D. Witcoxson anp K. D. PaHaria 644 
> lagged Effect of temperature and inoculum source on the movement of the internal cork virus and on 


symptom development in core-grafted sweetpotato roots.__A. S. Wiuiams aNp L. W. Nimtsen 646 


of this The influence of light and temperature on the formation of infection-type structures of Puccinia 
‘nt with graminis var. tritici on artificial substrates Ropert G. Emce 649 
en Chemical control of cereal rusts. I. Protective and eradicative control of rye leaf rust in the green- 
house with various chemical compounds 
it’ study Harry L. Kem, Hans P. Froruicu, anp Joun O. VanHoox 652 


redlings 


"a 


= Chemical control of cereal rusts. II. Control of leaf rust of wheat with experimental chemicals under : 
a con- field conditions B. Perurson, F. R. Forsyt#, anp C. B. Lyon 655 ¢ 
Ye yart- R 
rho Determination of the effects of different temperatures on uredial infection with Puccinia graminis 4 
i, var. tritici C. T. Lance, C. H. Kiyesorver, J. E. Mircuerr, anp BE. Cuerry 658 } 
‘ 
Relations between root knot and fusarium vascular discoloration in cotton varieties__JouHn P. Hott 661 “ 
ompany A new viral disease of tomato and pepper__ P. M. Mitrer ann H. H. THornsgrry 665 { 
iiferats The mechanisms of fusaric acid injury Ernst GAUMANN 670 a 
. 
Inheritance of resistance to root-knot nematodes in tobacco © 
poe — P. N. Drotsom, E. L. Moore, ann T. W. Granam 686 'Y 
Chemical control of cereal rusts. III. The influence of nickel compounds on rye leaf rust in the a 
greenhouse ____ : Harry L. Ken, Hans P. Fronzicn, anp CHarces E. Grassicx 690 
Pity TOPATHOLOGICAL Notes: y 
Longevity of some graminicolous species of Helminthosporium under mineral oil ra 
A. CappELLIni AND C. M. Hagnsecer 695 4 ‘ 
A “tissue transplant” technique for obtaining abundant uae of races of Puccinia gram- off 
inis var, tritici on resistant varieties____ E. L. SHarp anv R. G. Emcs 696 " 
Protection tests with clones of red clover as an aid in identifying isolates of bean yellow mosaic ' 
virus SrepHEeN DiacHUN AND Lawrence Henson 697 '” 
Book listings 698 


News 





Subscription, $10.00 per year 
Office of Publication—Monumental Printing Company, Baltimore, Md. 


Entered as second-class matter at the post office at Baltimore, Mé& 























When DITHANE M-22 (maneb) 
takes over disease control you can spot the 


i 





field ‘ta mile-away’’. The rows look lush and 
greener, the tomatoes free from disease blemishes, 
the vines loaded with more and bigger fruit. 
Experiment station tests show that yields are often 
as much as 15% higher with DirHANE M-22 than 
with other types of fungicides. Some workers 
claim it’s all due to better control of 
anthracnose, early and late blight, 

gray leaf spot and Septoria leaf spot. 
Others point out that the improved 
condition of the foliage is another benefit. 


RHOTHANE FOR INSECTS 


For better tomato insect control, use 
RHOTHANE with DITHANE. RHOTHANE 
checks fruitworms, hornworms, pinworms, 


flea beetles, psyllids, and thrips. 


DiITHANE and RHOTHANE are trade-marks, Reg. 
U.S. Pat. Off. and in principal foreign countries. 


Chemicals for Agriculture 


ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Rez resenialives i principal foreign countnes 











AN IMPROVED METHOD OF DETECTING LOOSE-SMUT MYCELIUM IN 
WHOLE EMBRYOS OF WHEAT AND BARLEY: 


W ° Popp 


SUMMARY 


An improved method of preparing wheat and 
harley grain provides clear, undistorted whole 
embrvos for rapid detection of hyphae of loose- 
smut mycelium: 1) kernels are boiled under 
pressure in 3 sodium hydroxide and 12% com- 


with 0.04% 
water glass 


mercial water glass (sodium silicate 


detergent to extract the embryos: 2) 


is added to float off the embryos; 3) the embryos 


are boiled in 12 ethanol containing 15% sodium 
hydroxide; 4) heated in a 3:1 mixture of ethanol 
and glacial acetic acid to clarify tissue and remove 


oil droplets; 5) heated in 45% lactic acid; 6) 
heated in 45% acetic acid containing 0.1% trypan 
blue to stain fungus hyphae; 7) heated and 


mounted in 45° lactic acid. (Barley is dehulled 


by agitating in water in a modified homogenizer.) 





detecting loose-smut infection in wheat 


Methods of 


ind barley grain and determining the extent of in- 
vasion have had increasing application since develop 
ment of the embryo-examination technique (3, 7) 
Information on invasion can be used to establish the 
acceptability ot barley for seeding and to determine 
Data on the 


are of limited applic ability because 


the need of control measures (2. 6). 


infection of wheat 


the embryos of certain varieties are susceptible to 
certain races of smut although the growing plants are 
resistant (3). Some of the weaknesses of existing 
methods (1, 2. 5) of detecting loose-smut infection in 
grain are remedied by the pro- 
this The test should be 


especially valuable as a routine procedure in research 


wheat and barley 


cedure described in paper. 
laboratories. 


Before 
the hulls surrounding the kernels should be 


and seed-testing 


DEHULLING extracting embryos of barley. 


removed 


for faster and more uniform penetration of the treat- 


ing chemical. The only equipment required is an 
electric homogenizer (Waring Blendor) fitted with a 
power-control instrument (Powerstat). The cutter 


tight-fitting 
after the 
and the knife 


sheathed in 


bore. 1, ,.-in. 


Blendor are 


(1 -in. 


knives of the 


rubber tubing wall) 


blades are shortened 


edges dulled 


In practice, up 


about 3), in. 


to 600 grains are placed in the 


Blendor jar with about 250 ml of distilled water. 
WV ith the *Powerst it” the motor is gradually accel- 
erated from rest to operation at 50 volts for 10 min- 


utes. The contents of the jar are then rinsed in sev- 


eral changes of water. the rate of draining being so 


regulated that the kernels remain in the jar while 
the hulls are washed awayv. 
EXTRACTION AND SEPARATION OF EMBRYOS.—Em- 


similar 


should be 


straight-sided 


beaker or 


discolors the 


brvos extracted in a 


container. Aluminum 


solutions, and should not be used. For 25 kernels a 


container basal area of about 17 em® is large enough 


to permit easy visual inspection of individual kernels 


in completing the process, The processing solution 
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81-640) 


should be at least 1 in. deep. 
Phe 


solution consists of a mixture of 3° sodium 


hydroxide and 12% commercial water glass (sodium 
silicate) to which is added liquid soap or a detergent 
(about 0.04% by volume). The sodium hydroxide 


dissolves the starch grains and causes the embryo and 
endosperm to swell; the water glass prevents injury 
of the swelling embryo when it ruptures the pericarp; 
the soap or detergent prevents foaming and promotes 
fast and uniform penetration of the processing solu 
tion. 

The grain and solution are heated at 5 Ib 
cooker—barley for 30 


60 minutes. The resulting liquor is stirred 


pressure 


in a pressure minutes and 
wheat for 
embryos adhering to the viscous remains 
Water glass is then added until the 
skimmed off. Finally, the 


water. 


to tree any 
of the endosperm. 
float 
embryos are rinsed in 


embrvos and can be 


CLEARING.—Clearing decolorizes the tissues and re- 
leaving the embryos transparent. 
modification of that de- 


moves oil droplets. 
The clearing procedure is a 
(4). 


The embryos are 


scribed earlier 
heated 45 minutes at 5 Ib. 


containing 15‘ 


then 


ethanol sodium 


pressure in 12! 
After 
changes of water. the embryos are again heated at 5 
lb. pressure, this time for 1 minute in a 3:1 mixture 
Finally, they are 


lactic 


hydroxide. washing 15 minutes in several 


of ethanol and glacial acetic acid. 
heated at 5 |b. for 1 


The cell walls of fungus hyphae in the 


minute in 45% acid. 


STAINING. 


embryos are stained by heating 1 minute at 5 Ib. 


¢ 


pressure in 45° acetic acid containing 0.1 trypan 


blue. trypan 
minute at 5 lb. in 45% 


blue is removed by heating 1 


lactic 


Excess 

acid. which is also used 

as the mounting medium 
MounTING.—The 

tangular slide (%,,.*2>3 in.) 

sheet-plastic (Lucite) having a surface grooved paral- 

lng in. deep, 


embryos are mounted on a rec- 


made of transparent 


lel to the long axis. The grooves are 


in. wide, and |, in. The embryos, poured 


little of the 45% 
acid, tend to become arranged in parallel rows as 
and can be 


ipart 
on such a slide along with a lactic 


thev settle to the bottom of the grooves, 


examined conveniently. 
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A STUDY OF THE PROGENY FROM THE SELF-FERTILIZATION OF 
ACE 111 OF PUCCINIA GRAMINIS VAR. TRITICI 


Roy D. Wilcoxson and K. D. Paharia?’ 





When 1 ir. f was culture. Lee, Khapli, and Vernal were resistant to 
selfed, 15 diffe ere identified among 23 all isolates; Little Club was susceptible to all. 
isolates fri thie ot the ippearing to Marquis, Kota, and Reliance were susceptible to 
be new ra O resembli previously most isolates: the durum wheats and Einkorn 
described 1 resembted the parent were resistant to most 
Recent st rte ! nown that new the same Isolates \ and H resembled. respectively, 

races of the wh { f is ma irise from races 148 and 3. except that they did not produce a 
mixtures of ured | ey t race Race $b? tv pe > infection on \ me. Isolate (, was like race 12. 
used in some tl tigatior particularly but did not produce a type-3 infection on Ejinkorn 
well-suited 1 t t f tudyv because ill of the Isolate N resembled race 153. but did not produce a 
standard stem 1 t difl t varletle except Little type X infection on Vernal Isolates B and I wer 
Club. are his to it. Nothing has been practically identical to races 187 and 54, respectively 
known about the a f pathogencity of race 1]] Lee. Khapli, and Vernal were resistant to all 15 
nor of other race <ture but formation races Little Club was susceptible to all of them, 
on inheritances f ed e color and pathogenicity Marquis was susceptible to 1] of the 15 races ob. 
(5. 6, 9) of P Pers. var. trit Eriks tained. Kota to 12. and Reliance to 12. The durum 
& FE. Henn Shi B acl & Stakman has been wheats were resistant to most of the races: Arnautka 
most helpful i li experiment \) inde! was resistant to 9, Mindum to 13. Spelmar to 12, 
standing of the nher thogenicitv of race Kubanka to 14. and Acme to Il. Einkorn was re- 
111 might be expected 1 " ht on the question — sistant to 11 of the races 
of heterocaryosi f new race ind with DISCUSSION AND CONCLUSIONS.—Race 111 proved to 
this in mind. a envy resultir from. the possess genes that enable the fungus to incite suscep- 
self-fertilizatio oft ‘ dertaket! tible infection types on all the differential wheats 
MATERIALS A? ) elia of e Ill ob- except Lee, Khapli. and Vernal. Even though the 
tained from Dr. I. A. Wats were used to furnish progeny populations were small. comparison of the 
material for elf Ol barberries The data with those of Johnson (4) reveals still) other 
methods used wert lly those described by unusual characteristics of race 11. Although self. 
Johnson 7 W he lia fron noculations with fertilization of races of wheat stem rust usually vields 
aeciospores were bt masse of spores from progeny that resemble the parent on Marquis and 
single uredia re ft erre to Little Club seed Kota, such was not the case with the progeny of race 
lings and, whe had ificiently in 111. Further, resistant infection types incited by race 
creased, the isolate lentified on the standard 111 on Arnautka, Mindum. and Spelmar appeared to 
stem rust differenti plus varietv Lee be dominant. which is most unusual for North Ameri- 
If infection appeared | e result of a mixture of | can races of wheat stem rust. Only on Reliance and 
isolates, single red nereased. and the Einkorn did the progeny behave as if the parent were 
test was repeated wit } dditional isolates When a race of P. graminis var. tritici Then. factors en- 
a uniform react , luced on the differential abling race 111 to incite resistant infection” tvpes 
varieties, the test v repeated 2-3 times before the ippeared to be dominant 
reaction was considered t of an isolate The parent race 111 may have been a hybrid of 
Resutts.—When 2 e-urediu isolates wert P. graminis var. tritict with P. graminits Pers. var 
compared with parent e 111, 15 different races secalis (Eriks. & E. Henn.) Seym.. and the unusual 
were identified (T f them appearing to be behavior of parent and progeny may have been due 
completely new 1 , if the races resembled to inhibitors. as suggested by Johnson (3). Thus, 
previously described 1 t F. graminis var. tritict inhibitors suppressed pathogenicity of the parent to 
(10). Isolate Frese eq the rent, but was not the various wheats. whereas inhibitors in the progeny 


were not effective on Marquis, Kota, and Reliance. 


Accepted sor | 16, 19 but were generally effective on Acme, Arnautka. Ein- 
Rh 0, ear gta Mcrae We tess Minnesota korn, Mindum, and Spelmat 
by the Rockef - Regardless of the mechanism. the results help ex- 
Respective iT vD t tof Plant Pathology plain the origin of Watson’s (11) new races, NR 3 
erty dn p tena hey , nit spre a and 34, which incited susceptible infection types on 
Institute, Patna. Ir the durum wheats although they had originated from 
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RACE Ill OF PUCCINIA GRAMINIS TRITICI 645 


stem rust fungus resulting from self fertilization of 


ny trom selfing race 11] 


December, 1958) WILCOXSON AND PAHARIA: PROGENY FROM 

Paste 1.—Reactions* of 13 varieties of wheat to 23 biotypes 
of race lll 

Prog 

Variets Race 111 \ B ( I) } | 

Little Clul } ! i j } { j 

Marquis U; y ! 2 2 0 

Kota 0 } ) ; i 0 

Reliance 0; I t i 0 

Arnautka 0; U X 0: 

Mindun U; | ) U ] 0 

Spelmar 0 0 ] ] | ; 0 

Kubanka U 0; uv U U 0 

Acme U; 0; U ) | 0 

Einkort 0: 0 0 0 l 0 

Vernal 0; l 0; 0 0 0: (0) 

Khaplhi 0; l l U l ] 0 

Lee 0; l l 0 0 l 0 

No. of isolates 2 l l | 

Infection types are as follows: 0 immune: 0: flecks: ] 
erately susceptible . | very susceptible X heterogeneous 

urediospore mixtures of races 11] and NR =. to whit h 6 

the durum wheats are highly resistant 

DEPARTMENT OF PLANT PATHOLOGY AND BOTANY 
INSTITUTE OF AGRICULTURE 
UNIVERSITY OF MINNESOTA 
St. Paut 1, MINNESOTA 
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5. W ms and L. W. Nielsen 
: IARY 
is of t days at 70 F. and 6 days 80° | About 50 
ralt of inoculated roots deve loped symptoms in 46 days 
: he inoculum core contained necrotic tissue. 
( | ibout 15 when it did not 
f ( f inoculun ve t Infected roots 
- ¢ internal necrosis In some tests. cores con- 
y necrotic tissue re distinguished from cores 
] ' 
ts (1 procedure consisted of removing cores of 
s tissue with a number-5 cork bore d inserting then 
Phis nto holes cut with a number cork I The core 
( long. 
ere XPERIMENTA Influer f ( n virus 
re ement Inoculated roots were incubated at 3 tem- 
" peratures. and virus movement bioassaved at various 
Aveochk intervals. This test involved cor raft inoculations 
! ! herein called the “initial” inoculation. con. 
sisted of inserting cores of fected tiss into healthy 
The ts \fter roots reeeiving the initial inoculations 
had incubated for various intervals. cores of tis 
\ : vere cut from them and = inserted into” other 
| ‘ } ilthy roots to assav internal cork virus away from 
the core graft. This second inoculation is referred 
1 to as the “bioassay” inoculation. and the roots as 
I sav” roots. 
the initial inoculation. healthy roots received. on 
60° | the root end. cores of infected tissu t selected for 
1 at presence or absence of necrotic tissu The inoculated 
ve roots were equally divided and bedded in 3 flats of 
ste r moist soil. and each flat was incubated at 
different temperature: 60, 70. and 80°F. Virus move- 
ment ( cores into inoculated roots was determined 
l ifter the following incubation periods 15-48. 60. 
t ind 70-75 days at 60° | 14, 20. 2 d 34 davs at 
s Of} ind 6. 13. and 21 davs at 80°1 
by kor each bioassay 10 inoculated t= were fe 
d from the soil. and cores of tissue were cut at 
list | ) and 3 1 \ ror I ! tial ocula- 
\ hes ores were inserted individually into other 
s-free roots. Bioass roots were bedded in flats 
ste ed soil and incubated 4-5 months at 85-95 F 
; free cages in a. greenhouse The soil was 
nd sprouts developed from the inoculated 
6 ’ 
ned vo control inoculations were included to check on 
i te ssav Inoculatior One consisted of inserting 
cores into healthy roots. and the other con- 
sisted nserting cores ted tissue into healthy 
\ Le lopment of internal cork “Vimptoms in bioassay 
roots is Interpreted as evidence of virus movement 
2 to the distance from which the ores of tissue were 
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E Taste 1.—7 fect of cubation ter tiure on move The influence of necrotic tissue in the inoculum 
4 “6 — core on virus movement was also tested. Cores of 


tissue with and without necrosis were cut from in- 
b fected roots. Ten roots were inoculated with each 


tvpe of inoculum and incubated 30 davs at 80°F in 


I Vays 
steamed soil. Bioassay cores were cut 1 in. from the 
6 I & ki . o initial cores and inserted into healthy roots. After 4 
6 3 0 months in the greenhouse, symptoms developed in 6 
lavs bioassay roots testing initial inoculations with necrotic 
sue. 2 cores and in 3 testing initial inoculations with cores 
~ 3.4 free of necrotic tissue The data indicate a greater 
F 9 208 virus concentration in inoculum tissues showing necro- 
reais , 16.] s. which suggests the variability that may result from 
. om 14 l 20.0 taking inoculum cores at random from diseased roots. 
1 cores = s Inf ience of inoculum SOUTCE Cores of tissue re- 


ove d trom infected roots are otten devoid of necrotic 


? 0.0 tissue, rhe observation of Aycock and Hughes (2) 


res of é 
them > 4.3 that such cores from symptomless carriers are less 
; ¢ l 10.0 lik ] * ¢ > > 

P : likely to infect healthy roots than are Porto Rico 

cores 9 14.3 
15.1 cores containing necrotic tissue suggested that the 
oC | ] 24.1 presence ot a lesion in the inoculum core may he re- 

s ten 2 22.6 lated to disease transmission Cores of infected tissue 

. , » 
iriou 12.1] with and without necrosis were compared as sources 
i> ‘ ‘ f) 
SU - } > 

tion 9 54 of inocutum in a replicated experiment with 3 types 
1. con ) i) ol inoculum cores | infected tissue with necrosis 
' oot}- . ,- . . 
ealtl 12.5 ’) infected tissue without necrosis, and 3) uninfected 
a - 15.6 tissue. TI iati 1 shape of th k 
lations a ssue le variation in size and shape of the cor 
ta 167 lesion made it impossible to standardize the volume 
aie’ 9 912 of necrotic tissue in each core of treatment 1. A total 

ther 

ae: ; 5.2 of 80 roots were inoculated with each type of inocu- 
f ] Contr n ations - un i id the ino ulated roots were divided into 
‘Terred Healthy roots imoculated with healthy cores U0 , 9 : : 
saa Tt ake Keneelieted ail tnleeted cones S47 groups of 10 to provide 4 replications at 2 incubation 

ea temperatures (75° and 87°F Inoculated roots were 
Distance from initial inoculation bioassay cores removed incubated in compartmentalized metal boxes that were 
ed or Percentage ot bioassay roots that devel: ped symptoms : , . 

1 R as nt it i initially humidified to provide favorable conditions 
ey tor 1oots assaved tor virus movement 1 & tests r . 
ulated ‘Roots assaved for virus movement in 1 test for graft union and phellem development. After 46 

ert 

t f * Roots assaved for virus movement in 3 tests days. all inoculated roots were sliced and examined 
ats o 
Sa for necrotic lesions. 

a i . 

More inoculated roots developed symptoms when 
move- ! ’ ] : : 

ined taken. Each root was sliced and carefully examines the inoculum core contained necrotic tissue than when 
mine¢ T ; al ; , ian 
- a for internal necrosis. The data from 4 tests are sum the inoculum core was free of necrotic tissue (Table 
Oo. WwW), : - | 4 " ] ) ) : 

marized in Table 1. The data are based upon examin 2). The tabular data are based on those roots in 

ivs a , 3 } . , ’ f 

ing 30-40 bioassay roots, except where fewer than 4 which the core of inoculum was alive at the time of 
tests were performed. examination Survival of inoculum cores was poorer 
cc The development of internal cork symptoms in bio 
cut at ' : . : ; nen ‘ > iy 
) issay roots was markedly influenced by the incuba ee ee a ee 
id tion temperature ot roots that received the initial ur sium core influenced internal cort symptoms in 
other inoculation. The influence of incubation temperature Porto Rico roots 46 days after core-graft inoculation 
) te . 
flat on virus movement is illustrated by time elapsed while aN 
Ine ithbated at 15 | Incubated at 87 } ° 


the virus moved 1 in. from the initial graft: 60 days 





| was it 60°F, 14 days at 70°F, and 6 days at 80°F. Virus Inoculum core N No 7" 
ulated was usually demonstrated less frequently in cores Infected tissue wit] 
taken 3 i from the initial core than in the other necrosis 19 34 ind 4 91.0 
ck on cores. Infected tissue wit 
erting Symptoms developed only in control roots that re Om Sorrens pies pee hoes i 
r con- ceived cores of infected tissue. In this case, 54.7' nintected Ussue 0/37 etd O/2 soeadl 
ealthy of the inoculated roots developed symptoms. A com- Temperature in this chamber fluctuated + 4°F from 
parison of this percentage of “takes” with those of this average 
assay bioassay cores cut 1, 2, and 3 in. suggests a higher Numerator, roots with symptoms; denominator, roots 
th } “ f 
ement virus concentration in cores taken directly from in = SD nt a. x ae 7 
were tected roots These slues not included in statistical analysis 
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the incubation period. The data therefore are based 


on only the roots with living cores. 





Qo 







‘ i Virus movement was more rapid at 80°F than at 
%, A *}~ lower temperatures. although the incidence of symp 
mee Pe ; - p- 


toms later developed in bioassay roots tended to be 
less. A number of factors may be involved. However. 
the particulate movement of virus within the suscept 
is postulated by Samuel (9) and supported by Kunkel 
3) appears most tenable. In certain instances these 
investigators found that tobacco mosaic virus was 
detected distant from the inoculation site although 
intervening tissue remained free of virus. At 80°F, 
the physiologic al processes within the root proceed 


at an accelerated rate. as evidenced by sprout pro- 


~ 
x 


a 


e con 





duction. The accelerated physiological processes, in- 


~ 


Fic. 1. Movement of 


cluding translocation. may enhance virus movement 


taining lesion te t tt t le as ¢ lenced by . —- : 
the development a hatrgge tele through the root while minimizing any virus concen- 
a) lesion in ! t ft ur [ ( esion in tration gradient. which could distribute the virus 
root < 60 more extensively at the expense of concentration 
around the inoculation. 
it the higher te ' , roportio if roots The more rapid development of symptoms in roots 
< = } } . 
developing lesior :, ame at the 2? incubation inoculated with cores containing necrotic tissue sug. 
temperatures. Ni leveloped in roots “in gests that this type of inoculum may contain a greater 
oculated” wit nintect ore virus concentration. Bioassay cores removed ] in. 
The lesions in it ts were generally small. from = inoculation sites were more likely to induce 
and immediate liace the craft (Fig. 1) o1 symptoms in bioassay roots if the original core con- 
only a few mm tt Most lesions were 1-4 mm __ tained an internal cork lesion. These data emphasize 
in diameter \ rit the roots with symptoms the desirability of using this tvpe of tissue in core- 
contained a e | t some contained 2 or 3 graft inoculations. The variable results obtained in 
Discussion rhe ft method of inoculating previous studies may be due, in part, to the indis- 
sweetpotato roots | is limitation failure of criminant use of diseased tissue with or without 
some grafts to su hation periods of 4-6 lesions 
weeks this problet ene Iv not seriou but many PLANT PATHOLOGY 
grafts deca eriods of 4-6 months NORTH CAROLINA STATE COLLEGE! 
Graft failure tty e to infection by various RALEIGH, NorTH CAROLINA 
root-rotting tur eratior relative hu 
midity., and te \ in te nad LITERATURE CITED 
ossil ly in twee ~ il i , , 
I , : , Aycock, R., J. S. Cooxey, M. B. Hucnues, ano W. L 
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i f : 2. Aycock, R., anp M. B. Htucues. 1952. Sweet potato 
is for suber t unio : 4 
10! : ( nes whose roots serve is svymptomiless carriers ot 
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rHE INFLUENCE OF LIGHT AND TEMPERATURE ON THE FORMATION OF INFECTION-TYPE 
STRUCTURES OF PUCCINIA GRAMINIS VAR. TRITICI ON ARTIFICIAL SUBSTRATES ! 


Robert G. Emee* 


SUMMARY 


Urediospores of Puccinia graminis Pers. var. 
tritici. (Eriks. & E. Henn.) Guyot form specialized 


structures during the infection process. Germinated 
spores were induced to form these on artificial 
substrates by proper adjustment of environmental 
conditions. Under optimal conditions of sunlight 
at 2000-5000 ft-c, temperatures of 80-85°F and a 
saturated atmosphere, appressoria-like structures 


» 


formed in 2-3 hours, penetration pegs in 3-4 hours, 


and vesicles in 4-6 hours. When this period was 
followed by 16-18 hours of darkness at 85 + 2.5°F 
in a saturated atmosphere, formation of vesicles 
was completed and infection hyphae developed. 
Conditions above 9000 ft-c and 88°F inhibited the 
formation of the infection-type structures. If any 
one factor deviates sufhciently, development and/or 
differentiation stops and does not resume if the 
lactors are brought back in balance. 





InrropuctTioN.—-During the infection process, ure- 
diospores of Puccinia graminis Pers. var. tritici 


(Eriks. & Ff 


structures that are apparently necessary for the or- 


Henn.) Guyot form several specialized 


vanism to gain entry and establish itself within the 
host. These structures are the appressorium, penetra- 
tion peg. substomatal vesicle, infection hyphae, haus- 
torial mother cell, and haustorium. Sharp et al (5) 
have shown that the temperature requirements for 
germination are not the same as those for the forma- 
tion of infection structures; a= single optimum tem- 
perature for the complete infection cycle, therefore, 
does not exist. It has been demonstrated (5) that 
the infection of wheat plants by P. graminis var. tritici 
is materially increased by temperatures that reach 
85 F during the last 2 hours of the dew-period (length 
of time during which free water is present). A similar 
effect was shown from sunlight in excess of 500 ft- 
during this period 

Infection-type structures observed by other investi 
gators (1, 2, 3. 4. 6) have been obtained in vitro on 
specialized surfaces with chemicals and nutrients 
added to the substrates. The effects of light and tem 
perature were not clearly defined in these investiga- 
tions. It has since been found that light and tempera 
ture play a very important role in the formation of 
these structures in vitro and on the host. and that they 
can be induced to form in the absence of the host 
without the benefit of specialized substrates or any 
idded nutrients. 


MATERIALS AND METHODs.—The substrates used in 
this study were acid-washed filter paper (Whatman 
No. 30 Cellophane dialysis membrane, cellulose 


membrane filter (Millipore Filter) on the surface of 
water agar. and 1‘; water agar itself. Both Svyra- 
ise dishes and open Petri plates were used. Hy 
drated urediospores of P. graminis var. tritici were 


dusted on the substrates and germinated 2 hours in 
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the dark at 70-75°F (Fig. 1A), then exposed 6 hours 
to various light and temperature conditions in a satu- 
rated atmosphere, and then 16-18 hours of darkness 
at several! temperatures in a_ saturated atmosphere. 
Infection-type structures developed in the normal 
sequence for this organism 

Resutts.—The greatest number of the infection- 
type structures occurred when the germinated spores 
were exposed to 6 hours of sunlight at 2000-5000 ft-c 
and temperatures of 80-85°F, followed by 16-18 
hours of darkness at 85+2.5°F. Under these condi- 
tions. 80°) of the germinated spores formed appres- 
soria-like structures in 2-3 hours (Fig. 1-BCD). With 
germinated spores exposed to these conditions, elonga- 
tion of the germ tube stops and differentiation takes 
place. Two hours after the beginning of exposure to 
these optimal conditions, a slight swelling occurs at 
the dista! end of the germ tube and the protoplasm 
begins to migrate there from the germ tube (Fig. 1B). 
This is the initiation of the appressorium. In another 
hour, the swelling is complete and the protoplasm has 
concentrated in the tip (Fig. 1C). After 5 hours’ 
exposure, penetration pegs had formed on 60% of 
the appressoria studied. Fig. 1D shows a well-devel- 
oped appressorium (a), and a septum (b) between 


germ tube and appressorium. Also shown is the initia- 


tion of a penetration peg (c), observed after 4 hours 
of exposure. Development of the infection structures 
overlap in relation to time. This is illustrated in Fig. 
1k, where 3 appressoria and 2 penetration pegs are 


shown in different stages of development after 4 hours 


of optimal conditions. Two of the appressoria are 
well developed (a); 1 is in an early stage of devel- 
opment (e); the septum (d) between the germ tube 


and appressorium is clearly defined. The appres- 
sorium was considered fully developed only after this 
septum was formed. Also readily seen are an early 


stage of the penetration peg (b) and a later stage 


(c). After 5 6 hours of exposure, the tips of 90°, 
ot the penetration pegs had begun to enlarge (Fig. 
IF). The protoplasmic material flowed from the 


ippressorium through the peg and concentrated in 
this swelling (b): thus the substomatal vesicle was 


formed Fig. lF illustrates a substomatal vesic le in 
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an early stage Phe septu i) is germinated spores had been exposed to about 5% 
shown between tl m and germ tube. In hours of optimal light and temperature conditions, 
this instance, the erved after the \t the end of 6 hours most of the vesicles had reached 
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" 
ric. ] A) ¢ B) | t of appressorial formation. C) Later stage of appressorial for- 
mation. D) | riu I Several stages in the development of the appressoria and penetration 


pegs. F) Ear t f 1 ymatal vesicle U.S. Army photographs.) 
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full development (Fig. 2A). The septa between the 


germ tube and the appressorium (a) and between the 
appressorium ind vesicle (b) are shown. The vesicle 

is considered fully developed when this latter 
hyphae (Fig. 2B) 
develop from this structure. After 16 


septum Is formed. The infection 


18 hours in the 


dew chamber that succeeded the 6 rs of optimal 


conditions, infection 


Fig. 2-Bt D) were observed on all the ve 


light and temperature hyphae 


siclec in all 


plates maintained at 85+2.5°F. Fig. 2B shows the 
infection hyphae In an ¢ irly stage ‘ ind Fig. 2C 
ind 2D show progressively later stages, at ind 
bh respectively Phe last is considered fully devel- 
ped 

Conditions other than those des ribed will also in 
. 

+> 


£? 


C 


Fic. 2. A) Fully developed substomatal vesicle. B) Subst 
D) Subst ital vesicles with well-developed infection hyphae 
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duce this organism to form infection-type structures, 


e.g. 1) sunlight at 2000-5000 ft-c and temperatures 
of 75 80°F, 2) darkness and temperatures of 85+ 


2.5°F, and 3) fluorescent white light, at 1000 ft-c and 
temperatures of 78-81°F. Under such conditions the 
formation of infection-type structures proceeded at 
slower rate, and only about half as 


were observed 


a 
many structures 
as under optimal conditions. 
ibove 9000 ft-c or 


Sunlight 
temperatures of 88°F or above 
inhibited their formation. 


DISCUSSION. The effect of the environmental factors 


ed ippears to be continuous n that if anv one of 


ors deviate sufficiently from those that induce 


re ormation ot the structures the 


development 


with early stage of iniection hyphae. 
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and/or diflerentiat { these factors are 2. Dickinson, S. 1949. Studies in the physiology of ob. 
subsequently return development will ligate parasitism. IV. The formation on membranes 
of haustoria by rust hyphae and powdery mildey 
not resume verm-tubes. Ann. Botany London). 13: 345-353. 
Phe results ind ht and temperature are 3. Htrp-Karrer, ANNIE M., anp H. A. Ropenuiser. 1947, 
dominant in the format the infection structures. Structures corresponding to appressoria and = sub 
When germinated — ere exposed to the proper stomatal vesicles produced on nutrient solution agar 
. pe. by cereal rusts. Am. J. Botany. 34: 377-384. 
combinations Ig! : perature nd moisture, } PoLe-Evans, |. B. 1907 The cereal rusts 1. The de. 
these structures { ibstrate ised and in velopment of their uredomycelia. Ann. Botany. 2]; 
absence of the | 141-466 
Fort DETRICK SHarp, E. L., C. G. Scumitt, J. M. Stacey, ann C. H 
Fr ae: Vl KINGSOLVER. 1958. Some critical factors involved in 
any establishment of Puccinia graminis tritici. Phyto. 
thology 48: 469-474 
1. Dickinson, S 1949 st é n the pl logy of 6. Suarp, E. L., ann E. G. Smitu. 1952. The influence 
obligate par t he bel or of the germ f pH and zine on vesicle formation in Puccinia 
tubes of certain 1 ict with various men coronata avenae Corda. Phytopathology 42: 58). 
branes. Ar 13: 219-236 82 


CHEMICAL CONTROL OF CEREAL RUSTS. IL. PROTECTIVE AND ERADICATIVE CONTROL OF 
RYE LEAF RUST IN THE GREENHOUSE WITH VARIOUS CHEMICAL COMPOUNDS: 


Harry L. Keil. Hans P. Frohlich. and John O. VanHook 


st MMARY 





In laborator I re nouse studies many nickel salt amine complexes were the most promis- 
compound were ' with protective properties ing, In these the eradicative property is due to the 
ee we AFP aves a \ limited number nickel present in the molecule, and the protective 
of these ils I 1 ¢ | tive properties Among ‘ 
eae Daehn vn to stop or suppress the Property is associated with both the amine and 
development ! t ! tion took place. the nickel 
The search fo f controlling cereal rusts though the program relies principally on protection 

continues. For e | nt breeders have been and ts expensive and time-consuming. 
diligently producir vheat varieties that show The farmer would prefer to delay treatment until 
resistance to rust it whe , ipposedly resistant infection has taken place. This means a chemical is 
wheat is introduced, it ny vears before a new needed that will eradicate the rust after it is estab- 
race of rust inf happened many times, lished. Both Livingston (4) and Hotson (3) have 
as both farmer and n attest reported on such compounds within recent years. 
The farmer nnot. st | several vears of severe Livingston showed that good control was obtained 
losses while the genet bridizes, field tests, and with calcium sulfamate and phenyl hydrazine. Under 
multiplies seed stock new resistant variety. A beth greenhouse and field conditions these compounds 


good example ot ti f ¢ by durul wheat could effectively suppress and even stop the disease 


growers during the L 6 vear In some areas, after infection had taken place. Hotson, with sulfa 
losses have beet farmers found it Imprac drugs, showed essentially the same type of action. Of 
tical to attempt ) tT rop These heavy the compounds he tested, the most effective in sup- 
losses, and n the ott-bread wheats, pressing rust development of stem rust of wheat was 
have stimulated ter findit 1 chemical con the sodium salt of sulfadiazine. These compounds as 
trol. Borlaug 1 McNew is well as others, well as others are currently being field-tested by sev- 
have pointed d for chet il com eral investigators. 
pounds that wil f wheat MATERIALS AND METHODS.—Soon after starting our 
Many researchers | ble to protect wheat screening program for rust fungicides. it became evi- 
from rust intecttor ‘ hemical ompounds, dent that many compounds are eflective protectants 
such as sulfur ently before the against cereal rusts. The dificult compounds to find, 
infection is established the plant is protected from however, are those that stop rust development or at 
seedling stage Imost perfect, least suppress it after infection has taken place. 
In preliminary tests, results were similar with rye 
leaf rust. Puccinia rubigo-vera (DC) Wint. f. sp. 
\ccepted for , 19 secalis (Ericks.) Carleton. and with wheat stem rust 
Respectively, P J t, Assistant Plant Pa- (Race 15B), Puccinia graminis Pers. f. sp. tritici 
ae wee © ons | ' , iets Eriks. & E. Henn. Under our greenhouse conditions, 
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rve leaf rust is more easily cultivated than wheat stem 
rust. and was therefore used as the test organism for 


f tests were 


the studies reported herein. Two types « 
conducted: 1) protective, and 2) eradicative. 
Uredospores of P. rubigo-vera {. sp. secalis were 
diluted with distilled water so that the final suspen- 
sion contained 25,000 spores per ml. (The binomial 
Puccinia recondita Rob. ex Desm. was recently sug- 
gested for this fungus (2). by Cummins and Cald 


This suspension also contained 0.1] sucrose 


well.) 
and 0.001 potassium citrate, to aid germination, and 
0.0025 Triton NE (an alkyl aryl polyether alcohol 
to improve spore dispersion and wetting of the foliage 
Seedlings otf Balbo rve 10-12 days old, 50 plants per 
in. pot, were trimmed to a height of 4.5 in. and 
inoculated by spraving on 4 ml of spore suspension 
pel pot 

Immediately after inoculation — the plants were 
placed in an illuminated incubation chamber and held 
there for 24 hours at 100° 
68° | The plants were then returned to the green- 


Despite 


relative humidity and 
house bench for the remainder of the test 
in attempt to control greenhouse temperatures at 
65-70 F. the temperature on occasion reached 80°F 
er more during the daytime. especially during sunny 
periods 

In the protective tests the chemicals were spraved 
onto the plants with a DeVilbiss atomizer (#152) 
under pressure of 25 psi. Plants were placed on a 
turntable and spraved to the point of run-off. which 
took about 20 ml per pot. The plants were then 
illowed to drv on a greenhouse bench (usually taking 
inoculated. and incubated 24 


} 


less thar 


) 


< hours). 
hours. After 11 additional days on the greenhouse 
bench they were evaluated for rust infection 

In the eradicative tests. plants at the fleck stage 


) davs after inoculation) were sprayed to run-off 
wint. held 7 davs on the greenhouse bench. and 
evaluated for rust infection 


All treatments were replic ited 2.3 times. To facili 


tate wetting of the foliage. either Triton B-1956 (a 
nodified alkvd resin. Rohm & Haas Co wr «Triton 
X-114 n alkvl arvl polvether alcohol. Rohm & Haas 
Co was used at a concentration of 1:4000. The 
first was used in the early tests: then it was found 
lriton X-114 gave better wetting of certain com 
inds 
Each 4 ot 0) plants was rated ! 1 0-5 seale 
() 1 tules: 0.25 1-5 pustule 0.5 6-20 
0.75 21-50 pustules 91-100 pr 
tules: 2 101 200 pustules: 3 201-500 pustules: 
{ 500.1000 pustules: and 5 1000 pustules 
tks -.—Of the 200 compounds tested up to June 
956. many showed protective properties but rela 


ely few eradicated rve leaf rust after infection took 


| es eradication were observed: 1) no 
duct n the number of pustules or sori eruptin 
but the developing uredospores changed from dark 
I to light vellow: 2) a reduction in the number 
I ti open pustules, with or without some 
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change from brown to yellow in the pustules produc- 
ing uredospores. With complete eradication, the pus- 
tules turned black and dried up. In inoculation stud- 
les, spores that became yellow did not infect new 
plants; dark brown spores did. From the eradicative 
point of view, the following chemical types were of 
particular interest 

Metal amine complexes.—It was discovered early in 
the screening program that rye leaf rust could be 
controlled by certain metal amine complexes. In 
eradicative studies conducted at that time the RH-1 
(convenience code used herein for bis’ N-(2-hydroxy- 
ethyl) dodecylmethylbenzylamine) nickel (IT) chlo- 
ride}, applied to plants at the fleck stage, prevented 
pustule development without injuring the plants ob- 
jectionably. In the few cases where pustules devel- 
oped, the uredospores turned yellow and failed to in- 
fect new plants in inoculation studies. This same 
compound also proved very effective in protective 


studic s 


What part is played by the component parts of 
RH-1? 


this question indicated that the eradicative property 


Preliminary studies undertaken to answer 


of RH-1 (and certain other nickel amine complexes) 
is due to the nickel part of the molecule, and that the 
protective property is associated with both the amine 
and nickel parts. The cupric chloride, cadmium chlo- 
ride, nickel chloride, and zine chloride complexes de- 
rived from the amine .V-(2-hydroxvethyl) dodeevlmeth- 
vibenzylamine were each effective as protectants, but 
only the nickel analog gave effective eradication at 
non phytoxic dosages 

[Typical data obtained in both protective and eradi- 
cative tests with 7 nickel chloride amine complexes 
ire presented in Table 1. All may be considered very 
good protectants, with the index never going over 0.75 
(meaning that the average number of pustules per 
plant was no greater than 1: in most cases it was a 
fraction of 1) In the eradicative tests, RH-6 (bis! N- 

»- hydroxvethvl) dodecylbenzylamine nickel (IT) 
chloride) showed the best control. However. the other 
nickel chloride amine con ple xes also pave good eradi- 
cation of the rust. rating 1.0 or lower at the 1-lb. 
level \t the ly lb level the compounds ranked from 
(0.75 4.0 is follows RH-6; RH-2 
(bis) N-(2 hvdroxvethyv1)5.5 tetramethyl -2-octenvla- 
mine’ nickel (II chloride): RH-4 (bis N,N-di(2- 
hvdroxvethvl) dodecvImethylbenzylamine |* nickel (ITT) 
chloride): RH-1: RH-3 (bis V.N-di(2-hydroxvethyl)- 


9.7.7 -tetramethvl-2-oct nvlamine nickel (IT) chlo- 


best to poorest 


ide): RH-7 bis-imidazoline made from Emory 
Dimer acid and ethylenediamine complexed with 
nickel (IL) chloride); and RH-5 (bis di(dodecyl- 


methvlbenzvl)-2-hvdroxvethvlamine!| nickel (IT) chlo- 


ride None of the compounds gave excessive injury 
it the tested concentrations, except RH-4, which 
showed moderate injury at the I-lb. level 
Dinitro-1-methylheptylphenol derivatives Another 
group of compounds found to give good control of 
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dé ad 
( Pounds per R ndex 
100 gal. water Protectant Eradicant Injury 
RH | 0) 0.9 ry slight 


Ve 
Q) ) 0 Nome 


RH. | 0.4 0.9 Very slight 
0.5 0.7 | None 

RH 0.2 () ¢ Slieht 
U.9 U.o - Very slight 

RH 0.1 0.6 Moderate 
5 0.4 L5 ~ he 


RH l 0.0 0.25 Sligh 
0.5 0.0 0.75 Very ight 
RH ] 0.25 19 Nor 


plants } pot). Ranked according to the following: 0 = 
) 1-100. 2.0 101-200. 3 901-500. 4 501-1000, 5 
d of 1:4000 

Ine 

itive results were different: Dithane A-10 showed 


some reduction in number of pustules, but this appar- 
ently was influenced by the objectionable foliage 


injury noted at the test concentrations. Lo-738 gave 


iriable results. with hardly any detectable reduction 
in number of pustules in some eradicative tests, and 
multe pronounced reduction in others These results 


were not confounded with injury. unlike those with 
Dithane A-10. 
\ fourth group of compounds showing evidence of 


ontrol in rust studies is the organic sulfites. A  typi- 


il member of this group. 2-chloroethyl 4-chlorophenyl 


sulfite showed excellent control in— the protective 
trials at 1-lb. and 0.5-lb. per 100 gal. In the eradi 
itive studies, the number of pustules was. signifi- 
intly reduced at the 1-lb. level but not at the 0.5-Il 
level \gain eradicative action appeared correlated 
with injury. Moderate to severe injurv was observed 
it the Ib. level. and very little at the 0.5-lb. dosage. 


Of the compounds showing both protective and 
eradicative properties, the most promising appear to 
be the nickel-containing compounds. This was borne 
out in wheat-rust field tests conducted during 1956 in 
Canada by Peturson, Forsyth. and Lyon (6) 

Discussion.—The nickel salt amine complexes ap- 
pear to have, in addition to protective properties. de- 
sirable eradicative properties as well. These chemi- 
cals gave pronounced eradication of rust at concentra- 
ons not causing objectionable plant injury. Data 
from the protective and eradicative tests indicate that 
the protective activity of these nickel salt amine com 
plexes is associated with both the amine and _ nickel 
parts of the molecule, and the eradicative or chemo- 
therapeutic activity with the nickel part. 

Most compounds other than those containing nickel 


ppear to have a direct correlation between the rust 
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eradk ative property and phytotoxi ity This seems to its role in the epidemiology of stem rust in North 
: mer ’ ™ > al - ) 4 
be especl illy true where a red iction n imber ot ‘ \ ace I hay . oa of er 398-404 
, 2. CUMMINS, G .. AND R. CALDWELI 1956 T 

iptil pust iles takes place. When ion phytotoxik . ] } } } — he 
erupting : validity of binominals in the leaf rust fungus com- 
concentrations are used there is no reduction in num- plex olf cereals and grasses Phytoy ithologvy 46: 

1 29 

ber of pustules as indicated by the index system. 7 Ola HH 

I 4 OTSON. 953. Some emothe yeuti : 
Most nickel co! pounds tested, however, do show a f , Chamethenapeutl — 

t ni or wheat stem rust. Phytopathology 43: 659-662. 
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nickel (IL) chloride; RH- 


decylmethvlbenzylamine 


in field plots at Winnipeg. Effective control in this) 2. fis! V-(2-hydroxvethyl) dodecvlamine nickel 
field trial was provided by 4 nickel salt amine (II) chloride: and RH-3. bis(N.N-di(2-hydroxy- 
complexes, all of which appeared to possess both 

protective ind eradicative properties RH-6. bis ethyl) dodecylamine nickel (IL) chloride. Nickel 


V-(2 


(Il) chloride; RH-1, bis 


hvdroxve thvl) dodes \ Ihe nZy\ lamine 


V-(2-hyc 


nic kel 


lroxyethy!) do- 


was a component of all compositions that appeared 


to have good rust control properties, 





Stem rust (Puccinia graminis Pers 


wheat (Puccinia rubigo-vera (Dt Wint 
rust of oats (Puccinia coronata Cda. 
Eriks. & E. Henn.) oceur annually 


North 


vears they appear in epidemi 


America In most grain-growing 
form, 
in varying degree on millions of 
the United States. Destructive 
parts of Western Canada 
Mississippi Valley in 


1925. 1927, 1935, 1938, 


and in part 
1904, 1911 
1953. and 1954. 
of 1916 and 1935 were particularly 


de stroving 


Owing to these frequent and severe 
there has been much interest in 1 
during the past fifty years. Control 
cluded plant breeding and cultural 
ipplications of fungicidal sprays 


From 
out in North 
controlling chemical 


Bailey 
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( ompletely 
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ust control measures 
ittempts have in- 
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1924 to 1939, experimental work was carried 
of if applied several times during the growing season, 
Sulphur 


(] 


Pathology 


gricu 


gist, Rohm 


Fist, 


of Greaney (4), Kightlinger (6 and Stakman and 
Person (8 all found that timely applications of 
sulphur dust several times during the season con- 


In trolled cereal rusts. 


After 


available 


1939, when rust-resistant cereal varieties be- 


came interest diminished in chemical meth- 


ods of rust control, and little experimental work was 


done on rust-control chemicals during the next thir- 


teen vears. But in 1952, when races of rust pathogenic 


to the predominant commercial varieties (Thatcher, 


Redman, Regent. and Apex) became prevalent, inter- 


est in this method of control was renewed. Many new 


control have been tested 


Brentzel (2), 
Forsvth and 


chemicals for rust during 
Livingston (7), 


Although 


Phygon, 


the past few vears by 
Wallen (9) 


fungicides 


and Peturson (3) 


(zineb. maneb. ferbam, 


Chioneb, Acti-dione. 


phate, and calcium sulfamate) controlled cereal rusts 


Sulforon nabam plus zine sul- 


none was of sufficient promise to be recommended for 
The chief 


were their 


rust control as a general farm practice. 


shoricomings of many of these materials 
high cost and the number of applications (in 
control. Of the 


better rust control fungicides, nabam plus zine sulfate 


some 


cases 4) required for satisfactory 


was much the cheapest. Its cost per acre per appli- 


t cation. for materials and of application, 


imounted to about $1.55, 


expense 


A and at least 3 applications 
‘ 


were needed for good rust control. 
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and RH-10) 
80! (Table 2). 
RH-2. RH-3) 


average infections in the plots to 


with final readings ranging from 39 to 
Four of the chemicals (RH-6. RH-1. 
materially retarded leaf rust develop. 
ment: which they 
were applied at the 4-lb. rate ranged from 6 to 15%, 
[Two of the chemicals (RH-1 and RH-6) controlled 
leaf rust 


ilmost completely: during the 14-day period 


between the applications there was practically no 


rust increase in the plots 
On August 28 3 


and 1 week after the 


weeks after the first application 


second, a final estimate was 


made of the amount of leaf rust in the plots. During 
the week following the second application, rust  in- 
fection increased with fair uniformity (15-20) in 


all plots except those treated with RH-1l and RH-6 
Fig. 1). which had respective increases of about 10 


ind 3 Phe 
in treated and check plots are 


infection 
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the higher 


final percentages of leaf-rust 
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concentration, but RH-2 and RH-3 
RH-6 and RH-1 at this concentration. 


all the other chemicals 


also vave 
inferior to 
Much 


though some gave 


were 
inferior 
were partial 
control 

The 4 
irrested, to 
taken place 
About 3 davs after 
dark 


tectior site 


i 
| 


RH-6 


a ¢ onsiderable 
these 


RH-1. 


extent. 


RH-2. and RH-3 all 


infections that had 


( hemi als 


chemicals were 


these 


before applied 


application of chemicals a 
formed around the in- 


further 


ring oft discolored tissue 


of the pustules. and development 





9 
a 
8 »- 
A p> RH 
rs YY oe HANE 2 
” , 38 
« P 
| @- KORA s 
a € i a RH 
7 5 @- RH 
= | 
r id 
w 
o £ @<- RH-4 
z $ s 
~ A _ 
v @- RH-3 
~ 5 
a a 
a, 
~ ao PR | 
aa 
j 
RM-6 | 


————_% : uid 








4 é 
. 
SE NO APPLICAT i] 


DAYS AFTER FIRST APPLICATION OF CHEMICALS 





il. 48 


39 to 
RH-1, 
yelop- 
they 
15%. 
olled 
eriod 


ly no 


ation 
Was 
iring 
t In- 
) in 
tH-6 
it 10 
ction 
The 
rma- 
able 
H-2, 
gher 
hese 
heck 
CH-6 


wer 


lecember, 1958 PETURSON ET AL: LEAF RUST CONTROL IN WHEAT 657 
Ta Lt ( emical composition of 13 hen icals tested at W innipeg tor cereal rust control 
Code designation Chemical formula 
Dithane A-10 Spray-dried disodium ethylenebis[ dithiocarbamate 
RH-10 CH NH OCH capry! NO 
RH-11 2-chloroethy]-4-chlorophenyl sul fit 
Lo-738 ethylenebisthiuram trisulfide ; wettable powder 
RH-7 NiCl. co ex of the imidazoline from Emory dimer acid and ethvlenediamin« 
RH-1 Nil CysHe (CH) CoH»CHsNHCH:CH.OH }.CL—40% solution in ethyl alcohol 
RH-12 Zn{ CioHe ( CHs) CoH»CHsNHCH-CH-OH }.Cl.—16% solution in ethyl alcohol 
RH-2 Nil CysHos NHCH.CH.OH ].Cl,— 25 solution in ethyl alcohol 
RH-3 Nil CisHosN (CH2CH-OH ) .).C] 
RH-4 Nil CyeHe: (CHs) CoHsCH.N (CH.CH.OH ) .1.Cl 
RH-5 Nil CoH CH) CoHsCHe) NCH.CH.OH J.C] 25 solution in ethyl alcohol 
RH-6 Nil C,HeCoH.CH.NHCH.CH.OH J.C) 0 solution in ethyl aleohol 
Karathane 2-(1-methylheptyl) -4.6-dinitrophenyl crotonate and isomers (50% emulsion) 
100 active ingredient, 
of the pustules was arrested. Many of the infections — the plants on Se ptember 9, when the kernels were still 


developing inside leaves when these materials were 


first applied were, doubtless ilso arrested, as indi- 
cated by the failure of rust to increase between appli- 
cations. Numerous other infections would be develop- 
ing in the leaves at that time, and their failure to 
develop indicates the eradicative properties of the 
materials used. Although, statistically, there was no 
significant difference between RH-6 and RH-1 in 
effectiveness at the lower concentration, and no sig- 
nificant differences among the 4 best chemicals at the 
t-lb. /A. concentration, RH-6 seemed to possess slightly 
better rust control properties than any of the other 
chemicals tested 

The 13 rust-control chemicals tested in this experi- 
ment were ippraised solely on their effectiveness in 
suppressing rust development. Their effect on yield, 
bushel weight. kernel weight. and grade could not be 


determined. because of very severe frost damage to 


Tat 2 frerage eat-rust intectt weeks atter first 
and 1 week alter s ! applicatior 
Thatcher variet ( chee with 15 ch 
ounts to an acre 
2\b./A tib./A 
Rust Rust ‘ 
trans trans 
\ formed Ay formed 
| eal rust to ingles if rust t ingles 
RH-( 10.5 18 15.5** 
RH-] 23.8 28 0 16.2** 
RH-2 65.0 54.3 0.0 8.4** 
RH 9.0 19.3 0) 22.4" 
RH-4 3.6 Te { 3.2°* 
RH.-1 61.3 1.6 Ki 14.2 
RH 9.0 61.1 u BF fais 
bf 62.5 2 ) .) 53 ly 
Le 76.3 61.0 ‘ 93.4 
RH 78.8 63.2 68. 61.1 
Ditl {-10 78.8 62.8 3 9.7 
RH-12 80.0 65.1] 75 6) 
RH-11 83.8 66.2 0.0 63.7 
‘ h 81.3 64.4 66.2 
Ls) P » wail 
2 s (0.5) 12.4 12.4 
LSD en eans of 
< ils (0.1) 16.¢ lo 
~ v the =4 leve 
~ o ol leve 


quite green. 

All of the best rust-control chemicals had one prop- 
erty in common: nickel was a component. It may be 
that this common component was chiefly responsible 
for the eradicative and protective properties of these 
chemicals. 

Fig. 1 shows the course of rust development in the 
plots as indicated by the initial amount of rust and 
the percentages of rust at the 2 rust readings. The 
uniform slope of the lines indicates that rust in the 
check plots and in the plots treated with the less 
effective chemicals developed at a fairly uniform rate. 
The flat slope of the lines for the 2 chemicals RH-6 
ind RH-1 during the 14-day period between applica- 
tions. as well as visual observations, indicates that 
these materials possess both eradicative and protective 
control properties. 
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infection. Tests at continuous temperatures during 

1 20-hour dew with Baart wheat seedlings estab- 

lished optimum infection with Puccinia graminis 
sf oe 


itici’ at 75°. minimum near 60°, and maxi- 


mum near 85°F. 
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iir temperature in the chamber is a function of water- 
bath temperature and temperature of the fluid coolant 
irculating in the walls. The term “temperature dif- 
ferential.” used throughout this paper, is defined as 
the difference in temperature in degrees F between 
the air in the dew chamber ind the water hath. Air 
temperature can be controlled at any value between 
50° and 100°F,. depending on the temperature main- 
tained in the water bath and in the cooling coils. Two 
chambers are shown in Fig. 1A 

Fig. 2 and the accompanying text explain the opera- 
tion of the chambers. One large cooling unit supplies 
refrigerated water for all of the chambers The cool- 
effect of this unit in a single dew chamber is 
iccomplished through a heat exchanger. An _ auto- 


itically controlled three-way valve regulates the 


ooling mechanism for a single chamber. When no 
cooling is required the valve diverts all of the coolant 
hack to the storage tank. by-passing the heat ex- 
change { constant air temperature is maintained 

balancing the cooling and heating svstems of any 


one dew chamber. The heating unit. located in the 
water bath. has 2? elements (100-watt and 250-watt). 
When ibinet temperatures drop helow the control 
point. the 100-watt heater is energized. and then the 
50-watt heater Acs the temperature rises again to 
the control point. the 250-watt heater cuts off first, 
ind then the 100-watt heater. This arrangement af- 
fords a more unttorm control ot the de W chamber air 
temperature than would a single heater. The water 
bath is alwavs maintained at a temperature above that 
of the dew chamber air. Thus free water deposits on 
the foliage of test plants by condensation rather than 
by mechanical atomization 

All of the air-temperature sensing elements extend 
9 in. into the chamber from the top. These elements 
re connected to an electronic recording potentiome- 
ter. which provides a printed record of the dew- 
chamber air temperatures during all tests. Tempera- 
tures for the different treatments during a 20-hour test 
were obtained bv averaging the temperatures recorded 
it 30-minute intervals for each cabinet. 


\ir temperatures of nine dew chambers were ad- 


isted to about 60, 65, 70, 72.5. 75. 77.5, 80, 82.5, and 
85°F. Previous investigations of infection tempera- 


tures, at 5 intervals from 50 to 90°F, had suggested 


air 
ter 
at 
on 


nd 


its 
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more intensive trials between 60° and 85°F. 


Host Plants. Seeds of Baart wheat (Ci. 1697) 
were planted in a row across clay pots of 4in. diame- 


ter Pots of ie 60 10-day-old seedlings were trimmed 


to 10 primary leaves. These pots were placed with 


both line of planting and seedling leaves in the same 
horizontal plane on the metal mesh platform of the 
dew chambers (Fig. 1B). Pen pots with 10 leaves 


each were placed in each dew chamber 


Inoculum and inoculation meth 


Departure was 
made from the standard method of  settling-tower 
inoculation used in this laboratory and discussed by 
Lange (3 lo save time, a less refined but sufficiently 
precise method was used. Twenty mg of urediospores 
of a specifie race were weighed and placed in size-00 
gelatin capsules [he capsules were placed in the 
U-shaped end of a 4-ft. discharge tube, which was 


inserted vertically into the top of each closed dew 


chamber through a small access hole Phe spores 
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Fic. 7 Variable temperature dew hambers. A) Front 
view of 2 cabinets. B) Chamber with plant material ar 


ranged for inoculation. 
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were discharged upward into each chamber by an 
instantaneous blast of compressed CO,, which frac- 
tured the capsule on a sharp blade and created a 
cloud of spores with a minimum of clumps. The blast 
was obtained with a Crossman CO,-type target pistol 
threaded to attach to the discharge tube. Deposition 
of controlled amounts of urediospores on the leaves 
was satisfactorily uniform. After 20 hours of dew, 
plants were moved to greenhouse benches maintained 
at 75 + 1°F. Pustules were counted 10-14 days after 
inoculation. 

EXPERIMENTAL RESULTS.—lU/niformity of temperature 
control.—To check the uniformity of temperature con- 
trol within a dew chamber, particularly in the foliar- 
sphere, the recording points of a 12-point thermo- 
couple-type recording potentiometer were installed 
along the vertical axis in the center of a dew chamber 
that was set to maintain a 75°F air temperature with 
a temperature differential greater than 16°. The 
chamber used for the temperature check was loaded 
with test plants. One recording point was immersed 
in the water bath, and the other 11 were evenly spaced 
up to the top of the chamber from a point just above 
the water bath surface. The following temperature 
averages were noted over a 10-hour period: 95.7°F in 
the water bath, 77.2°F just above the water bath, 
76.1°F at the level of the platform on which the pots 
were placed, and 75.5°F at the recording point in 
the foliarsphere; and from this point the tempera- 
tures dropped gradually to 74.0°F midway in the 
chamber. and rose to 75.4°F at the top of the cham- 
ber. These temperatures are listed in Table 1 as 
averages obtained from data recorded every hour dur- 
ing a 10-hour period. There was very little tempera- 
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creases ih pustule numbers were encountered for every 


degree above the optimum 


DISCUSSION. Che precision of temperature control 


dew chambers 


ot 


and dew control attainable with these 


opens new horizons for investigation critical con- 


ditions for infection, not only with the rust fungi but 


with other organisms as well. In this study. only con- 


tinuous temperatures were investigated, but the equip- 


ment provides a means for determining the influence 


on infection of fluctuations in temperature during dew. 
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— RELATIONS BETWEEN ROOT KNOT AND FUSARIUM VASCULAR 
DISCOLORATION IN COTTON VARIETIES 


John P. Hollis - 


stUMMARY 


The root-knot-fusarium-wilt disease complex was Coker 100 Wilt Plains Auburn 56, c) rating 
studied in 7 field sites in 4 cotton-growing regions of root-knot-vascular-discoloration ratios in de- 
of Louisiana. Experimental constants included soil scending order in DPL 15 Plains Auburn 56 
fumigation for nematode control and 4 cotton varie- Coker 100 Wilt These data enable separate 
ties. Results common to all sites were: a) occur- ratings of varietal reactions to root knot and vascu- 
rence of Meloidogyne incognita, b) correlation of — lar discoloration and a statement of the problem of 
root knot and vascular discoloration, each rating racial determinations within root-knot nematode 
individually in descending order in DPL 15 > - species. 








Analvtical greenhouse studies (6, 7, 14) have some- VW. incognita incognita and M. incognita acrita indi- 


what clarified the relations among root-knot nema- cate that these organisms should, for the present and 
(UM todes (Meloidogyne spp.). the wilt fungus (Fusarium — possibly in the future, be considered a single highly 
rvs m Schlecht. f. vasinfectum Atk.) Snvd. & variable species or species complex. They are re- 
Hans nd the root-knot wilt-disease complex in cot ferred to in this paper as VU eloidogyne incognita Ko- 


ton. Martin (6) isolated Meloidogyne incognita in foid & White, 1919 
7 (4 cogent Kofoid & White. 1919) Chitwood. 1949, and Evidence Is presented tor a} prevalence of V. 


iture wet 
V. incognita (Kofoid and White, 1919) subspecies incognita in the several cotton-growing regions, b) the 


crita Chitwood. 1949. from a variety of hosts. and absence of other root-knot nematode species, c) a pre- 
demonstrated a number of parasitic races of both sub- liminary evaluation of the problem of races of M. 
anes species on DPL 15 in the greenhouse The nature of incognita under Louisiana conditions. d) a quantita- 
de- the races was not elucidated, but they probably are tive evaluation of the relation between root knot and 
ann host specific (13). Wiles (14) tested several varieties vascular discoloration in the different cotton varieties, 
of cotton, including Coker 100 Wilt and Auburn 56. and e) the utility of the Horsfall-Barratt grading 
il or their reactions to 3 species and 2 subspec ies Of system (3) for root-knot evaluation in the field. 
ore root-knot nematodes, and found them sus¢ eptible only EXPERIMENTAL METHODS Design of experiments 
om. to M. incognita incognita ind WM. incognita acrita The experiments. at 7 locations. were a_ split-plot 
but Martin, Newsom, and Jones (7) tested pure popula- — desien within randomized blocks. The first 3 experi 
at tions of s veral genera of plant parasiti nematodes ments were on a large scale. with 4-row variety plots 
1ip- commonly associated with cotton, both alone and in 100-1200 feet long randomized within 16-row treat 
ace combination with F. oxysporum f isinfectum Onls ment plots. each containing 128 rows The last 4. of 
>w V / gnita incognita and M. incognita acrita sig compact design. with 4-row plots 50 feet long com- 
é nificantly increased the incidence of fungus wilt in 2 Hining the various treatments and varieties, were 16 
cottor varieties The root-knot nematode isolates rows 400 feet lone or 32 rows 200 feet long depend- 
tested differed in ability to increase wilt incidence in jng on block arrangement 
Coker 100 Wilt. Site selection. preparatior and soil fumigation 
This investigation tested the relevance of those Sites were selected for moderate to severe root-knot 
greenhouse findings to field conditions in 4 of the 5 wile infestations under continucus cotton celtare. Ex 
‘tton-growing regions of Louisiana. Experimental periments 1, 2. and 3 were near Shreveport, on brown: 
onstants r controlled variables were cotton-growing ‘ch-red Red River bottoin soils: 1 and 5 were near 
regions ieties, and nematode mntrol treatments Weschinston. in the upoet Hoe-ereuink ree, oO 
ri Mi ou rte variables were root) Knot and vascular Mississippi menes sails 6 was neal Minden. on 
™ discoloratiot . brownish-gray interior coast il-plains soil; and 7 was 
gy Unpublished evidence (personal communication, near St. Jose pt on gray Mississippi river bottom 
al J. N. Sasser) on the morphology and host relations of oil. All but site 6 were sampled for nematodes before 
ist ind after soil fumigation. Larvae of Meloidogyne 
.d este Profesor of Plant Pathology, Louisiana Agri. were found only in sites 1, 4. and 7, although root 
h t bx went Station knot was later ibundant in all sites which is ty ple al 
I wish to acknowledge the hely f Mr. L. R. Brister of fallow fields during winter or between crops in 
of S. D. A. Nematology Sectior embers of the ; ‘nt Louisiana. Species of Tylenchorhynchus, Helicoty- 
e Path , . tamoal. (rtmente e r 
. , itu epet a ll a R : : saz son Mir lenchus. and Trichodorus were found respectively, in 
W oO. VN I Dow Chemical Company Greenville Missis h. 1. and 5 lof the sites Nematode s of these genera, 
4 sipy nd Dr. G. FE. Wileox and Mr. FE. K. Chandler. of ‘lone and in combination with F. oxysporum f. sp. 
) the Lou I State University H Farm Experiment Sta ntectum. have heen found not pathogenic to cotton 
H » Daatslone 1s tum, have | l 
fyfy 
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. , ; j } 1/ j , , ny in 
in greenhou ( ! neni- LE J a Olt Cause o } o1dog e 4 gnita in 
, 1 etiiee at 7 LL ai / as » 1057 
formis Daday. 196 - ( Lay os : ere . 


found p ithoge 


by Krusber nd o 
tests, was present 


Cobb 1913 ( 


Experi ODPL 15 0 Wilt Plains Auburn56 LSD 05 


; 2.44 1.04 ll 0.64 
spp. were 10u! 26 2.1] 1.28 0.95 0.62 
sites. Apart ftror Jz | 0.86 0.37 0.35 0.42 0.39 
lenchus prater ( } 2.93 2.00 1.13 1.14 n.s 
1929) Goode 19 0.2 0.12 0.04 0.04 n.s 

; 6 1.29 19 5.16 243 n.s 
wilt, nothir is ki 9 75 913 0 99 0 86 0.7] 
todes to cottor Mear 50 1.84 1.13 0.98 
During the perio LSD a 0.52; at 1%, 0.72 

tion, soil morsture . Lhe | sla Barratt svstem >) comprises 1? grades 

were 15-59 ° I iF I ‘ ‘ }) ised on percentage ranges equally easy to distinguish 

was plowed under { [wen plan from each plot were graded individually for 

Seil famicant | ae r cent of ro vstem knotted. Grades 1, 2, and 3 corre 
ond, respectively, to average percentages of 2.0, 6.0, and 

before plantin : ; 

surized-flow appl Plants were dead and lateral roots decomposed in DPI 

perime nt in the 7 1) ' fy ‘ | loin expe " ( ind Empire was substituted tor Auburn 

ing the ridge “ ( Ou expel nt }. Prior to statistical analvsis of the tabu 
d . these values were estimated by the iterative method 

plants dus t rand row nt ifferences between experiments were highly significant 

plot, were individu t and hough me s and LSD are not shown 

lar disk lo tor 4 LAR eans nonsignificant 

were cored L 6 

periments 4 and 6 s Thawcact plants oracde ». or 60. Totals were adjusted to 
Root knot was grad f Horsfa percentages of 60 with the factor 1.67. For statistical 
Barratt (3 Root he t lo lalysis, the percentages were converted to angles 
tudinally and rated | olorat rom the table in Snedecor (11). 
none: ] slight ) ere \ il of Identification of root-knot nematodes. During the 
seed cotton were take | ' rading operations, root and soil samples were col 

Supplementar r ' ilar | lected from each cotton variety in the sites Root 
coloration readin hecause the samples were preserved in a mixture of 5° formalde- 
smallness of the plot eriments pi hyde and | elacial acetic acid. Mixtures of roots 
hibited the remov lent root-knot ind soil, identified by site and cotton variety. were 
determinations. Fur oratie rat idded to clay pots in the greenhouse and planted to 

ings are alwavs per ' tiotr feyy Rutgers tomato (/ yvcosperstcum esculentum Mill.). 

correlations with root knot f the las Root samples from these plants were preserved and 

association of F. .« nd M ised for root-knot-nematode species identification by 
incognita in the root te! t | it comparing perineal patterns of the adult females with 
and total plant react ( or ted those published by Chitwood (1 The soil cultures 
with vield and should er | bl were then replanted with Spanish peanut (Arachis 
parti ularly in plant DT i hypogaea | to test for the possible presence ot! VW. 

The vascular disco] 1. tvy | of  hapla Chitwood. 1949, and M. arenaria (Neal, 1889) 
that caused by / ‘ orre Chitwood 1949. according to the practice of Sasser 
lated with plant that rief droutl . 9g 

midsummer. EXPERIMENTAL RESULTs.—Excessive rainfall around 

Analyses of variat Uf root-Knot lanting and harvest is reflected in an absence of 
vascular-discoloration experi tatistical significance in yield data on experimental 
ments. Analyses wer I I m o1 sites where severe yield reductions had been reported 
root knot on vascular experiment | 1 previous years. Yield data were taken in experi- 
and on each set of d \verage ments 1], 2, 3, and 6 and were nonsignificant with 

Horsfall-Barratt grace Irol tt were used regard to treatment and significant due to variety only 

directly for statistical t-Knot data n experiment 6. This influence extended to treat- 

Vascular discoloratior tals tr eacl ment and varietal differences in root knot. although 

plot. The highest po t ld be 20 the latter were significantly differentiated in 4 of the 7 


xperiments. Differences in root knot due to treat- 
‘Dowfume W-85 . } - 


“o> ment were significant only in experiment 1. Treat- 
vent-—-furnished for s py 


by the Dow Chemical ( M : ent variety interactions occurred in only 2 of 


> 


oO 
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the 7 experiments, reflecting no significant trends in 
the data. Differences in vascular discoloration due to 
treatment were significant only in experiment 4 
Varietal differences in vascular discoloration were 
highly significant in all experiments The combined 


data on varietal reactions are | ost valuable ispect 
of the results 

Mean root-knot grades from replicated plots of the 
{ varieties In all experiments are | | le 1. Root- 
knot |e vels were different in the experiments ind 
highly significant between experiments Ratings by 
experiment were ( severe; 1, 2 7—moderate 
, 5—slight Where the rating was “severe” the 
crower both fumigates and grows a resistant variety 


for economic vields. Lack of significance in the data 


tr ) experiments L and 6 is directly ttributable to a 
delav in the grading work until the harvesting period 
Death and root decomposition of many plants of the 
highly susceptible DPL 15 variety depressed root-knot 
values. This effect was most pronounced in experi 


ment 6 Lack of significance for varietal differences 
in experiment 5 was due to the extremely low level 
of root Knot 

The relation of varieties. one to another. was con 
sistent between experiments. DPL 15 rated highly 
susceptible Coker 100 Wilt. susceptibl Plains and 
Auburn 56. moderately resistant. Differences in varie 


tal reaction were highly significant 


liscoloration (Table 2) caused by F. oxy 


“ 
f 


Ss] u f. vasinfectum was much less than expected 
in Coker 100 Wilt. differing significantly from the 


values for Plains and Auburn 56. Since the varieties 


exhibited similar relative reactions to vascular dis 


coloratio ind root knot. it might be ssumed_ that 
» ] ar discoloratior l F sa 7 
as ectul r f ( es tested 

Lo isiar a 195 


Coker 


Ex} DPL15 100 Wilt Plains Auburn 56 LSDO5 


9.65 17.2 9.9 64 8.21 
2 W75 6.57 631 Ll 6.56 
94 1.63 1.4] 08 5.93 
»o4 19.50 11.14 2.49 8.5] 


64.99 >| 12.9 14 : ] 19 
Mea 17.66 166 11.80 12.06 
LSD 94 it | 13.56 
raded for root knot : raded for 
. I : ration after cutting nd stems long 
tud ) none l gl 2 lerate, 3 
sevel orades were totaled for 20 plants per plot, 
wdiyusted = = te percentages with the lactor 1.67 and con 
s for statistical analysis 1 t| table of 
Bliss in Snedecor (11 
I pire iriety was substituted { \ im Of n this 
experiment. Prior to statistical analvsis of the tabular 
data thre alin tor Auburn 56 was lated with a 
torn sted by Snedecor (11) 
Differences between experiments were | significant 


thou eans and LSD are not sh 
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Paste 3.—Vase oration in terms of root knot 
V. D./R. K.) in 4 tton varieties at 7 locations in 
/ isianad if 1Y Ys 


Vascular discoloration/Root knot 


| xperiment DPL 15 Coker 100 Wilt Plains Auburn 56 


| 11.20 7.08 9.55 8.68 
2 12.50 3.11 4.93 1.24 
} 20.86 1.4] 12.60 16.86 


| 14.05 975 9 86 9.86 
) 175.62 134.25 171.50 171.00 


( 20.98 8.29 981 10.77 

23.03 12.05 14.05 17.13 
Mean 9.83 22.55 53.19 53 65 
LSD at 5 8.18 


Differences betwee experiments were highly significant, 


eans and LSD are not shown 


they possess equivalent resistance or susceptibility to 
both elements. Th issumption is invalid because 
iscular discoloration is a dependable variable, regu- 
lated to a large extent by the different levels of root 
knot among the varieties An analvsis of the regres- 
sion of root knot on vascular discoloration in the data 
of experiment 1 was highly significant and charac- 
terized by the equation 


y 8.91X 1.03 

Root-knot vascular-discoloration ratios are in Table 
3. The varieties retained their identity in all experi 
ments. as shown by the significant differences between 
means. Coker 100 Wilt exhibited less vascular dis- 
coloration per unit of root knot than did the other 
varieties. Although susceptible to root knot. it should 
be more resistant than Plains and Auburn 56 to vas 
cular discoloration in the absence of root-knot nema- 
todes under prevailing Louisiana conditions 

Separate ratings for susceptibility of the varieties 
to root knot and vascular discoloration are in Table 4. 
The values are percentages relative to the reactions 
of DPL 15. The superiority of Plains and Auburn 56 
on nematode- and wilt-infested soil in Louisiana is 
primarily due to their root knot resistance Jones (4) 
presented interesting data on this point. Among 8 
outstanding varieties of cotton tested in the Red River 


Vallev over a 3-vear period. the average percentages 
' 


Tarte 4 Relative s f ty of tton va ties to root 
; 

ot a ; atl t roc not cular- 

olorat ? i’ f a exper f at i oca- 


Per cent of relative susceptibility 


Variety Root knot discoloration Complex 


DPL 15 100 100 100 
Coker 100 Wilt 74 65 8 


Plains 5 O35 / 


Auburn 56 ) 85 33 
Root knot erades na iscular discolor ition angles, the 
tter in terms of root knot V._ DR. K.). were converted 
t percentages relative to DPI 15 LOO The disease 


omplex 1s a product of the percentage of root knot and 
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of increase in yield flor nematode 
control were. by varie ( 00 Wilt 4 
Plains, 34.0: and A The response of 
these wilt-resistant et ematode ind wilt 
infested sites to soil f ‘ nematode control 
is undoubtedly related to | elative susceptibility 
to root-knot nematode 
All sites were intested ) evi ; 

Reactions of Rutger vari to to the differ 
ent isolates showed that MOT-KI inocula 
from different cotton varieti vere equivalent within 
each site. Observed differer everitv were corre 
lated only with = sit R erit ratings on 
tomato were: site 1. severe oht data not 
recorded: 4. moderate f f ery slight ‘¢ 
very severe. The most t f f ! Knot on cotton in 
experiment 6, was least s tomato, the symp 
toms resembling those VW. hapla 

DISCUSSION Smith 0) ized the relative 
ratings of leading cotton Alabama in 1953 
with regard to fusarium wilt 1 root-knot resistance 
Per cent wilt was 9.6 for the Cook 307 derivatives. 
including Auburn 56: and 3] for the Clevewilt 
derivatives, including both ¢ 100 Wilt and Plains 
The root-knot index was 73.4 for the Cook 307 group 
and 87.2 for the Clevewilt group. The present data 
emphasize the marked differences in reactions of the 
tested varieties to root knot and wilt (determined as 
vascular discoloration) in Lou na as compared with 
Alabama. On a relative basis. Fusarium resistance of 
Auburn 56 has been broken to the approximate level 
of Plains. that of Plains has beer maintained ind 
that of Coker 100 Wilt has be enhanced. Root-knot 
resistance in Auburn 56 has dropped also to the ap 
proximate level of Plains. although both remain rela 
tively high. Root-knot resistance of Coker 100 Wilt 
has broken markedly. The pr lent nematode spe 
cies causes severe root knot I variety, but it is 
relatively inefficient in intensifying vascular discolora 
tion. 

Under Louisiana conditions Auburn 56 is most re 
sistant to root knot. and Coker 100 Wilt is most re 
sistant to vascular discoloration. Varietal and _ treat- 
ment data on the root-knot-—{ rium-wilt complex 
were equivalent in several crop regions of Louisiana 
Practical recommendations fro1 ilts in one region 
should therefore be general! plicable to the other 
cotton-growing regions 

The results of these field experiments cast some 
light on variability of M. incognit 13 Relational 
bases of variation were { 1 by Waggoner and 
Wallin (13) for Phytopht nfestans, the causal 
agent of potato and tomato late blight. and definitions 
were given for pathic. hosti onmental, and de 
velopmental races. Popul VW. incognita dif 
fered significantly in the intity of disease 
they produced on 4 cottor rieties in 4 crops regions 
of Louisiana. Before the lesignated pathi 
races in cotton, it wi he 1 iry to ascertain 
whether they differ significant nder all environ- 
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ments and after all times of development encountered 


in field experiments. It will be of special interest to 


test tor possible interactions between indigenous 
nematode populations and soil types. Such interac- 


tions would indicate the existence of edaphic races. 
Extension of the host range of the root-knot-nema- 
tode isolates from cotton to tomato resulted in differ- 
of (6). They 
called hostic subject to 
appropriate Difficulties be antici- 
the of host development 
Root-knot development is a geometric function 


reactions indicative hostic 


be 


ential races 


may provisionally races 


reservations, may 


pated in separation and 


effects. 
of time, which appears to exert a (x) -fold effect on 


disease expression. The problem is complicated also 
by host differences in the attraction of larvae and 
their penetration of roots (8). 


“races” of the root-knot nematode 


ot 


by Christie (2), later separated as morphological spe- 


The discovery 


cies by Chitwood (1). foreshadowed the recognition 
and analysis of morphologically indistinguishable vari- 
host effects (6). 


environmental 


ants, separated only by Similarly, 
the of be 
saged by the report of Thomason (12) that species of 


Veloidogyne differed to 


ture. 


occurrence races may pre- 


in their responses tempera- 
of 
races of 

he 
root-knot 
of 


spec ified 


Preliminary evidence suggests the existence 
hostic, and the probable existence of pathic, 
VM. should 


served of a 


numbers 


incognita. Two important rules ob- 
the 
nematode species. 
tested should be 


exactly because their selection will prejudice the re- 


racial characterization 
The 
selected 


for 


types and hosts 


carefully and 
sults to a large degree. In order to confine a study 
to naturally occurring variants. as many as _ possible 
of the relational bases of variation should be included 
in initial experiments. This can be best accomplished 
by beginning such studies in the field. 
DEPARTMENT PLANT PATHOLOGY 
LouIsIANA AGRICULTURAL EXPERIMENT 
Baton Rouce, LovuIsiana 


OF 
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* TOMATO AND PEPPER 


P M. Mille Ss and H. H Thornberry 


SUMMARY 


({n apparently new virus was found in tomato in 
1952 and in pepper in 1953. The virus, tomato 
itypical mosaic virus (TAMY), is most probably 
a strain of tobacco mosaic virus (TMV). TAMY 
is similar to TMV in size, shape. serological reac- 
tions. infectious dilution end-point in expressed 


puIce, and capac itv to infect certain hosts. TAMV, 


however, is inactivated in 10 minutes at 72°C, is 
unstable to freezing and thawing, does not infect 
certain varieties of beans susceptible to TMV, does 
not cross-protect against TMV in tomatoes, and 
under field conditions induces symptoms in tomato 
and pepper unlike those from TMV. TAMV seem- 


ingly is of potential importance 





\{ new disease of field tomato plants, Lycoperst« um 
esculentum Mill.. was found near Ridgefarm, [llinois, 
in 1952, by M. B. Linn. Although the symptoms sug- 
gested a mineral deficiency and were unlike any 
known viral disease, a preponderance of affected 
plants adjacent to mixed vegetation along a_ fence 
aroused suspicion that a virus was involved. Prelimi 
nary diagnostic investigations on crude extracts from 
the foliage of affected plants revealed an infectious 
agent that seemed similar to TMV (tobacco mosai 
virus). The extract contained numerous rods of about 
15 300 mu. and the highly infectious agent induced 
primary necrotic local lesions en Nicotiana glutinosa 
L. and systemic mottling on Turkish tobacco, NV. ta- 
bacum L. This virus from tomato is herein designated 
as TAMV (tomato atypical mosaic virus). In 1953 
the disease was observed in other areas of the state 
An undescribed disease of pepper plants, Capsicum 
annuum 1... also was found in a field near Chicago 
Expressed sap from triturated leaves of affected pep- 
per plants likewise contained an infectious agent pre 
sumably the same as that from TAMY-diseased toma- 
toes since the agents were indistinguishable in 
preliminary diagnoses. Further investigations pro 
vided additional results. published in part as an 
abstract by Miller (13), and reported here in detail 

DESCRIPTION OF DISEASES.—The diseases are herein 
designated and described as tomato atypical mosai 


and pe pper itypical mosaic although the causal virus 
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induces symptoms that are typical of infections by 
tobacco mosaic virus in some other plants. The word 
“mosaic” suggests a relationship to the common 
mosaic viral diseases of these plants; the word “atypi- 
cal” serves 2 purposes: it denotes individual entities 
and suggests that the new entities are related to 
typical mosaic diseases 

Tomato atypical mosaic Under field conditions, 
tomato atypical mosaic primarily affects the foliage. 
The leaves of affected plants develop interveinal chlo- 
rosis, with the veins remaining green. The areas de- 
ficient in chlorophyll may in time become nearly 
white, and in some cases develop necrosis that is light 
brown to dark brown or black. The chlorotic areas 
occur most frequently on leaflets located midway be- 
tween the apex and base of the plant, and appear 
more like symptoms of mineral imbalance than of 
viral infections. Distinct foliar chlorosis also occurs 
on the lower portions of affected plants. Faint foliar 
chlorosis, without necrosis. develops on the younger 
portions of the plants. but not on very young leaves 
Foliar symptoms slightly resemble those of aucuba 
mosaic. Foliar mottling is not associated with field 
infections known to be caused by TAMY Stems, 
fruits, blossoms. or roots reveal no observable symp- 
toms. General plant vigor is reduced 

Pepper atypical mosaic——Under field conditions, 
pepper atypical mosaic is difficult to recognize with 
assurance. The leaves are pale green, with only a 
slight interveinal chlorosis and without necrosis. The 
fruits appear to be incompletely expanded, but with- 
out other noticeable characteristir The stems, blos- 
soms, and roots of diseased plants have no observable 
symptom. The general vigor of diseased plants is 
slightly reduced. These symptoms, obviously, could 
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were removed from the bath and quickly cooled in tap 
water. The samples were diluted 10-fold in 0.1M 
phosphate buffer at pH 7.0 for viral assay on N. 


glutinosa The results show that 10 minutes at i2 & 
completely inactivated TAMY, whereas TMV under 
similar conditions required 10 minutes at 85°C for 
complete inactivation. There was no inactivation of 
TAMV at 60°C or below. but 76 1 97 inactiva- 
tion. respectively, occurred in 10 1 ites at 65°C 
and 70 ¢ The results for TMV are from 1 experi 
ment on a total of 6 leaves of VN. glutinosa: those for 


TAMYV are from 2 experiments on a total of 12 leaves. 

Stability of TAMYV to pH was determined by adjust 
ing 10 dilutions of crude infectious juice to the 
desired pH with 0 1V NaOH or HEI and allowing the 
solutions to remain at the adjusted pH for 10 minutes 
at room temperature, about 21 ¢ \t the end of the 
10-minute treatment. the liquids were quickly cooled 
and diluted 10-fold in O.1M buf t pH 7.0, and 
later adjusted to pH 7.0 for assay of active virus 


Ac controls samples of crude juice cont ining rMY\ 


were treated similarly. The results (Table 2) reveal 
that TAMY and TMV responded 
vation was complete at pH 11.0. marked at pH 10.5 
and slight at pH 10.0. The observed reduction of 


activity at pH 3.0. 2.5. and 2.0 mav not have resulted 


“hagedi : 
nilarly. i.e. inacti 


from inactivation but from an aggregation of infe« 
tious viral particles that were not sequently dis 
persed by dilution at pH 7.0 


Phe stability ot | AMIN to treezil il 20 ( was 


determined on samples of infected tissues. of crude 
extract from unfrozen tissues. and of dilutions of this 
crude extract. Survival of TAMV was 35 if frozen 
in tissues. and 24 if frozen either in crude juice or 


in dilutions of the erude juice. Survival of TMV was 


Q() if frozen in diluted crude extract: survival unde 
other conditions was not determined The infectivity 
of the samples was assaved at a dilution of 10 with 


control samples on opposite halves of 


the leaves The controls for TAMY and their re 


spective infectivities were: tissues. 91 local lesions 
per leaf from 10 leaves in 1 test crude extract, 
91 local lesions per 15 leaf from 10 leaves in 1 test: 
ind diluted crude extract. 57 local lesions per 1% leaf 
from 26 leaves in 3 tests The infectivity of the con 
trol for TMV was 141 local lesions per » leaf from 
26 leaves in 3 tests. 

Stability of TAMYV and TMV during storage at 4°¢ 
was determined on samples of a 10 iqueous dilu 
tion of crude juice. Samples of TAMY stored 0, 4. 10 
ind 20 days and then assayed on N. glutinosa pro 
duced. respectively, 59, 20. 17. and 1.7 loeal lesions 


per leaf. TMV. stored similar periods and assayed 
on N. glutinosa produced. respectively. 115. 106, 81, 
ind 84 local lesions per leaf. Thus. TAMV is un 
stable at 4 (¢ whereas TMY is relatively stable 
Cross-protection in tomato, varietv Blackhawk (Illi 
nois OFA by the TAMY virus against subsequent 
infections by TMV was determined by inoculating 


young tomato plants with TAMY > weeks before 


Taste 3.—The effect of norma guinea-pig serum and 
guinea-pig antiserum for tomato atypical mosaic 

is (TAMV) on the infectivity of partially puri- 

fied preparations of TAMV and tobacco mosaic virus 


TMV) 


Infectivity 
Number as of 


reatment lesions control 


inoculating with TMY\ Tests for TMV in the TAMYV- 
infected tissues of tomatoes were made on leaves of 
Scotia beans, which are insusceptible to TAMV. Lack 
of suitable assay plants prevented a reciprocal cross- 
protection test TAMYV did not cross-protect against 
'MV under these conditions. Numerous necrotic local 
lesions were obtained 

Serological relations| ip) between TAMV and TMV 
was determined by reactions from antiserum of TAMV 
ind TMV. A> precipitin reaction in capillary tubes 
vas obtained at the junction of TAMY antigen and 
either TAMYV or TMY antiserum, and also at the 
junction of TMV antigen and either TAMV or TMV 
intiserum. The TAMYV antiserum strongly inhibited 
infections from either TAMV or TMV on N. glutinosa 


(Table 3). Since this inhibition was greater than the 


inhibition of infection by normal serum, the 2 viruses 
surely are serologis illy related 

Infectivity tests were made with TAMY and TMV 
ol 1 number of plant species and commercial varie- 
ties The tested plants were observed for reactions 
ind assaved for detectable virus in tissues not previ 
ously receiving Inoculum 


The results (Table 4) indicate that the reactions of 


’ viruses were essentially 


the plants to infection by the 
similar. However. 5 varieties of beans were iInsuscep- 
tible to TAMY. but developed necrotic local lesions 
from TMV. One variety of cowpea, California Black 
Eve (Large). which is insuseeptible to TMV, devel- 
oped small reddish-brown necrotic local lesions on 
inoculated leaves in one test with TAMY. but not in 
later tests. Several species and varieties were without 
observable symptoms or detectable virus following the 
infectivitv. tests with either TAMYV or TM\ Symp- 
tomless plants that contained assayable amounts of 
PTAMV were Antirrhinum majus, Physalis sp. (ground 
che rryv }. Solanum dulcan ara, ind Zinni 1 elegans. 
These plants also were without symptoms following 
tests with TMV. but contained assavyable amounts of 
rMYV. 

DISCUSSION AND CONCLUSION These diseases, 
though new to our knowledge of viral diseases of 
these crop plants, may have been present for some 


time and unrecognized because the commonly occur- 
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tests with tomato atypical mosaic virus 
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None 
None 


None 
None 
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NLI 
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NLL. M 
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might be confused 
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by Jensen’s 501 


with symptoms 


strains 50] 
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10 minutes even 
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at 89°C, 


inactivates 


and 502 


they are 


a much 


TAMYV. Other strains of TMV mentioned by Holmes 
(7) seem distinct from TAMYV on the basis of symp- 
toms in Turkish tobacco and tomato plants. 


The e” onomic 


assessable from 


present 


importance of 


information. 


diseases 


is not 


Although field- 


grown plants do not develop symptoms of mottling, 


there seemingly is a reduction in the vigor of plants 


and in the quality and quantity of fruit. The diseases 


have the potential to 


become economically important 


because of such factors as high titre of virus in dis- 


us 
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Tape 4 continued) 


Assay" ” of juice 
from plants 


Reactions * tested with 


Plant TAM\ rM\ rAM\ rM\ 
Virabalis valana var. Marvel of Peru Mixture None None 
Nicotiana g/utinosa NLL NLL 
V. repanda NLL, M NLL, M j 
V. tabacum, lurkish tobacco M M j 
Petunia hybrida var. Dwarf Hybrida Celestial Improved, 
Extra Dwarf Strain None None 
Phaseolus vulgaris var.: 
Bountiful None None a 
Early Golden Cluster Wax None NLL 
Great Northern None NLL 
Idaho Refugee None NI L 
Kentucky Wonder None None A 
Kentucky Wonder Wax None None 
Pinto None NLI 
Scotia (Striped Creaseback) None NLL = ron 
Te nde rgyreen None None 
Physalis sp., ground cherry None None j 
Pisum sativum var.: 
Brown Sugar Crowder None None 
Thomas Laxton None None 
Raphanus sativus var. White Icicle None None 
Salvia splendens var. Earliest Extra Dwarf Red None None 
Solanum carolinense, Horse nettle M M j 
S. dulcamara, Bitter nightshade None None n 
S. integrifolium, Ornamental eggplant NLI NLL i 
S. melongena, Eggplant Var.: 
Black Beauty NLI NLI ui 
Florida High Bush NLL NLI 
Improved New York NI I NI a = 
Vaughn's Hybrid NLI NLI 
Spinacia oleracea, spinach None None = 
Tropaeolum majus, nasturtium var 
Dwarf Double Golden Globe Golden Yellow None None -— 
Vigna sinensis, cowpea var.: 
Calif. Black Eye None None — 
Calif. Blac k Eve Large None * None — 
Zinnia elegans var. dahlia-flowered 
Canary Bird Canary Yellow None None + + 
Legend for reactions and assays: NLI necrotic local lesions: M mottling; SNI stem necrotic lesions; 4 


positive assay for virus in tested plant; 
tested plant. 


Assays for the increase of virus in the tested plants wer: 


negative assay for virus in tested plant; ? questionable assay for virus in 


made with expressed juice from uninoculated portions of 


plants. Leaves of Nicotiana glutinosa or Anaheim chili pepper were used in the assays 


Small reddish-brown necrotic lesions in one test, but not 


eased plants. mechanical transmission, susceptibility 
of a wide range of hosts, and probably insect trans- 
mission. 

The origin of TAMV is obviously unknown. Al- 
though the known characteristic of TAMV strongly 
suggests a relationship to TMV, TAMV has some 
properties suggesting a relationship to such viruses 
as cucumber virus 3 and 4 or tobacco aucuba mosaic 
virus. Knight (10) recommended that cucumber 
viruses 3 and 4 not be considered strains of TMV. 
Since the exchange of viral parts in mixed infections 
has been demonstrated with animal and _ bacterial 
viruses (3), one is prone to conjecture that TAMV 
may have originated by such a phenomenon involving 
TMV and possibly cucumber virus 3 or 4 in some 
common host or biovector. A more generally accep- 


in subsequent tests. 


table origin of TAMV is by mutation or by selection 
of an entity from a mixed population. There is no 
evidence to suggest that TAMV is a contaminated 
culture of TMV. 

The data herein support the conclusion that TAMV 
is related to TMV, presumably a variety, although 
they are not yet sufficiently complete to comply with 
all 7 criteria for the relationship suggested by Knight 
(9). A proposal to classify TAMV as a variety of 
TMV and to assign an appropriate Latin trinomial 
to it is forthcoming in a paper based in part on addi- 
tional characteristics of the virus (14). 
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In an earlier communication (12), the author at- 
tempted to describe our present knowledge of the 
chemistry of fusaric acid, the way in which it is 
formed, the range of its formation and activity, and 
some of the injury symptoms it evokes. In the present 
paper are considered some of the functional disturb- 
ances induced by fusaric acid that eventually lead to 
manifest disease of the host plant. 

WHAT HAPPENS TO FUSARIC ACID IN THE HOST. 
Fusaric acid molecules are small: their molecular 
weight is 179, as against 72,000 for diphtheria toxin A. 
Because of their small size and water-solubility they 
are extremely mobile; they are carried in the transpi- 
ration stream, travel with it (like mineral salts) in 
the micellar felting of the cell walls, and from the 
cell walls penetrate on all sides to the interior of the 
protoplasts. Chemically, their structure is simple and 
has little stability. 

The distribution of fusaric acid inside tomato shoots 

If tomato cuttings are allowed to take up a definite 
amount of synthetic fusaric acid whose carboxyl group 
has been labelled with a C'*t-atom. nearly one third of 
the given dose can be detected in the leaves by the 
end of the second hour (37). After 48 hours, radio 
activity in the leaves is more than 10 times as high 
as in the stems, but manifest injuries, disproportion 
itely severe. appear in the stems. The essential toxic 
processes that initiate pathological reactions in the 
plasma. finally leading to necrosis of the affected tis- 
sues. must therefore come into play very quickly. even 
at an early stage of incubation (36) 

Fusaric acid is distributed as unevenly in stem tis 
sues as in leaf tissues. In stems, radioactivity is found 
mostly in the tissues around and between the vascular 
bundles and in the pith. In leaves it is concentrated 
it certain points in the interveinal areas (which ulti- 
mately become necrotic) while the veins of the leaves. 
1 it The 


causes of this predilection of fusaric acid for particu 


for example. become practically denuded « 


lar tissues of the host—or, alternatively, of the sele« 
tive fixation of fusaric acid by these tissues are still 
unknown 

Chemical changes in fusaric acid within the host. 
If tomato cuttings are allowed to take up 150 mg of 
labeled fusarie acid per kg of fresh weight, then. 
iccording to the variety. only about 30-50 of the 
unmodified fusaric acid can be detected in them after 
1% hours (38. 52): the remaining 50-70 has been 
transformed or split under the influence of the enzyme 
systems of the host. This chemical change of the 
tusaric acid within the host makes it hard to determine 
the amount of fusaric acid formed by the pathogens 
In question inside their host plants. 

Up to the present. 2 changes that the fusaric acid 
molecules undergo inside the host plants have been 
established chemically: 
tion 

Ll) Decarboxylation. 


10% of the fusaric acid taken up by tomato cuttings: 


decarboxylation and methyla- 
Decarboxvlation affects about 


corresponding amounts of C'*O. ean be detected in 
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the atmosphere around them. This consumption of 
tusaric acid in the respiration of the host occurs inde- 
pendently of light and darkness and of whether the 


> a | 


pH of the fusaric acid absorbed is 4.3, 6.0, or 7.2: 
hence, it is not conditioned by external factors (52). 

Provided the fusaric acid molecules undergo no 
change other than decarboxylation, the first cleavage 
product will be 3-n-butylpyridine, corresponding to 
the formula 


CH,CH,CH,CHs CH,CH,CH,CHs 


. + '4C0, 


Fusaric acid 3n -buty|- pyridine 

In one sector of its activity—disturbance of the 
water-permeability of the protoplasts of the host cells, 
}-n-butylpyridine is about 100 times as toxic as un- 
modified fusaric acid (Fig. 1C); in this respect the 
latter acts mainly as a protoxin, which increases its 
lethal toxicity by decarboxylation inside the host. 
Admittedly, 3-n-butylpyridine has not yet been dem- 
onstrated inside the host tissues: hence, we still do 
not know if the formula given here corresponds to 
biological reality. 

2) Methylation—Methylation of the N-atom in the 
pyridine ring, in conjunction with the formation of 
acid amide, leads by wavs that are still unknown 
(perhaps by means of transmethylases of the host) 


to the quaternary ammonium-base of fusaric acid 


amide (38). This has the following structural for- 
mula 


H,NOC 


+ 


CHs 
and is probably saturated by organic acid esters in- 
side the protoplasts. 

This quaternary ammonium-base of fusarie acid 
imide has lost the more important pathogenic char- 
acters of fusaric acid; thus, it no longer induces a 
wilt effect in tomato shoots, nor does it inhibit the 
vermination ot chlamydospores ot ( stilago zeae 
(Beckm.) Ung. or the respiration of yeast cells in a 
Warburg apparatus: on the other hand, at lower 
concentrations its pyridine ring still causes excessive 
water-permeability of the protoplasts. 

The methylation of the fusaric acid molecule at the 
\-atom of the pyridine ring thus leads to its far- 
reaching detoxication, therefore constituting an anti- 
toxic defense reaction of the tomato plant. This de- 


fense character also finds expression in the fact that 
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Fic. 1. The effect of increasing concentrations of fusaric 


acid and of certain other pyridine derivatives on the water - 
permeability of plant protoplasts. A) The effect of fusaric d 
4 Me Fe acid on the water-permeability of epidermal cells of Rhoeo r 
/ discolor (curve Rhoeo) and medullary cells of young 1 
tomato shoots (curve tom.). B) The effect of fusaric acid 
\ urve Fs.) and of dehydrofusaric acid (curve D/s.) on the ” 
' water-permeability of protoplasts of Spirogyra nitida. C) I 
. The effect of 3-n-butylpyridine on the water-permeability 
I I r 
ot protoplasts of Rhoeo discolor (curve Rhoeo) and of 
Spirogyra nitida (curve Sp.). Abscissae: molar concentra- 
~ tion of solution. Ordinates: degree and type of injury to ( 
the water-permeability; quotients over 1 indicate a height- t 
ening, quotients below 1 a lowering, of water-permeability. | 
~ ‘ 
( After Bachmann (1) and Gaumann and LoefHer (19)), 
{ 
4 I 
7-9 8 6 ‘ 4 3 2 
t 
i ; . t 
the relatively highly wilt ptible tomato varieties, to 3-n-butylpyridine, which is 100 times as toxic. , 
Bonny Best and Tucksv leactivate, by methyla Methylation—which, according to the variety of 
tion, only 8 9 of the ! icid administered, tomato, transforms 8- 24°) of the absorbed  fusaric 
whereas, other thing equal. the highly re acid—has an opposite effect: a far-reaching detoxi- 
. i ole 4 . 3 . . on l 
sistant variety Red Cur leactivates 20 24 Be cation of higher concentrations of fusaric acid. Thus, 
cause of its prono ed tv for methylation. the by the decarboxylation of a portion of the fusaric acid 
variety Red Currant toxin-resistant to fusarie molecules, the tomato plant injures itself, and, by 
acid (38) the methylation of another portion in other sites of 
Similar methylation ind some of its the same cells, it protects itself from injury. 
derivatives at the N-ator ot the pvridine rit are 3) Other conversion products of fusaric acid. In 
known in human medicit they transform the addition to the quaternary ammonium-base of fusaric 
compounds in question int tate in which they can acid amide, at least 2 neutral C'*-containing trans 
be eliminated from the | or human body, thus formation or disintegration products of fusaric acid, ’ 
becoming functionally inactivated (40, 61 whose identification is still open, can be detected in | 
' 
Methylation and decarboxylation of fusarie acid tomato cuttings 48 hours after the administration of 
undoubtedly occur Litt t tes of activity of the the labeled lusaric ac id (38). 
cells; decarboxylatio for example, may perhaps hus, quantitatively, the whole of the fusaric acid 
take place at or in the mitochondria labeled in the C-atom of the carboxyl group can be 
In their biolos gnifieance the 2 phenomena followed up in tomato plants. In routine work, about 
are antithetic. Decarboxy n, which affects about 80°C can be registered in the plant, but, in experi- 


lOc, of the absorbed f I 1, possibly ves rise ments designed for this purpose. as much as 906 
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er more can be registered, about 10 passing into 
the air with the carbonic acid as the result of decar- 
boxylation. For more exact identification of separate 
moieties—for example, the 3-n-methylpyridine—it 
would. however. be necessary to label the fusarie acid 
molecules at not only the C-atom of the carboxy! 
group but also at some other point. 

THE INJURIOUS EFFECTS OF FUSARIC ACID ON THI 
WATER-PERMEABILITY OF PLANT PROTOPLASTS.—Two 
different’ processes are concerned in the intake of 
water by plant protoplasts: the familiar physical 
osmotic component, which obeys Fick’s law of dif- 
fusion, and (only recently discovered) an active, non- 
osmotic component that is supported by the metabo- 
lism of the cells. 

[The rate of physical osmotic intake of water by 
the protoplasts depends, other things being equal, 
on the resistance to diffusion of their plasma mem- 
branes and their plasma, that is, on their “water 
permeability.” Thus. in protoplasts whose water-pet 
meability is impaired, the direction and amount of 
injury can be measured by the time they need (if 
they have previously been plasmolyzed) to revert to 
their original condition (“deplasmolyzation time”). 

The metabolically controlled, non-osmotic water 
intake is accomplished by the protoplasts, indepen- 
dently of the concentration gradient but at the ex 
pense of energy: hence, the protoplasts can maintain 
it only as long as the energy of respiration is avail 
able to them (5, 6, 25). Hence, ceteris paribus, im 
pairment of cell respiration leads to a change in the 
rate of water intake. 

This non-osmotic component of water intake re- 
ceives little attention in phytopathological literature ; 
thus, all toxigenic changes in the rate of water intake 
of protoplasts are alike attributed to corresponding 
changes in the water-penetrability of their plasma 
boundary layers and their plasma. In the present part. 
therefore. we discuss only the toxigenic changes in 
the osmotic water-permeability of protoplasts. and 
later—in relation to toxigenic impairments of the 
ferment systems of the host—we return to the possi- 
bility of a toxigenic effect on non-osmotic water 
intake. 

Injurious effects of the metabolic products of wilt 
pathogens on the osmotic water-permeability of plant 
protoplasts were first studied by Thatcher (57). He 
put tomato cuttings in culture filtrates of Fusarium 
lycopersici and demonstrated that. when the first 
signs of wilt appeared. the water-permeability of the 
palisade cells in the leaves was about twice as high 
as in the corresponding palisade cells of healthy 
plants. Similarly. Gottlieb (23. 24) feund that the 
fluid in the vascular bundles of tomato plants at- 
tacked by Fusarium lycopersici Sace. increased the 
water-permeability of the medullary cells of tomato 
shoots almost threefold: the fluid must, therefore, 
contain substances that make the protoplasts mere 
accessible to water. One of these toxic substances is 


fusaric acid, which we are interested in here. 


The influence of increasing concentrations of fusart¢ 
acid on the water-permeability of plant protoplasts 
The injurious effect of fusaric acid on the water- 
permeability of plant protoplasts has been investigated 
in 2 model examples: in a green alga, Spirogyra 
nitida (Dillwijn) Link, and in the epidermal cells of 
the underside of the leaf of a flowering plant, Rhoeo 
discolor (L’Hér.). Hence, they serve as a substitute 
for tomato cells, which, on technical grounds, are 
ill-suited to deplasmolyzation experiments (19). 

The measure of injury to the water-permeability of 
the protoplasts is the quotient of the deplasmolyzation 
times of the controls in tap water, divided by the 
deplasmolyzation times of the protoplasts injured by 
fusaric acid in given concentrations. Q-values over | 
thus mean a heightening of water-permeability, and 
Q-values under 1 mean a lowering. Where a “tempo- 
rary” increase of the water-permeability of proto- 
plasts is mentioned in this paper, “temporary” im- 
plies an increasing concentration of fusaric acid; the 
impairment of water-permeability produced by a 
specific concentration of fusaric acid is always irre- 
versible. The full extent of irreversible impairment 
is already attained when the given fusaric acid solu- 
tion has been acting for only 10 minutes (1). 

1) The threshold of impairment of water-permea- 
bility of protoplasts.—-Fusaric acid begins measurably 
to impair the water-permeability of protoplasts of 
Rhoeo discolor at a concentration of 10~°M (Fig. 1A), 
of protoplasts of Spirogyra nitida at 10~-*, and the 
medullary cells of young tomato plants at 1077 
5.10-°M. The corresponding threshold values of de- 
hydrofusaric acid for Rhoeo and Spirogyra are 10~-°*M 
(i... Poa. 

The fact that the susceptibility of tomato cells to 
fusaric acid is some 50 times less than that of Rhoeo 
may be determined not by the species but by the 
nature of the tissues tested perhaps, for example, 
by a lower susceptibility of medullary cells than of 
epidermal cells. In the stems of angiosperms the 
permeability of the protoplasts diminishes from with- 
out: it is highest in the epidermal cells, considerably 
lower in the sub-epidermal cells, and lowest in the 
deeply lying parenchymatous layers and in the pith 
(30, 59). 

Concentrations of fusaric acid that correspond to 
these threshold values of injury to the water-permea- 
bility of protoplasts are soon attained both in vitro 
and in vivo. A concentration of 10~-°M, at which 
injury to the epiderm il cells of Rhoeo discolor begins, 
corresponds to a fusaric acid content of the solution 
of 0.18 ug/l; a concentration of 10~*-5.10 °M, at 
which the medullary cells of young tomato plants 
begin to show injury, corresponds to a fusaric acid 
content of about 14 yg/I. 

In culture filtrates of Fusarium lycopersici about 
50 mg of pure, crystallizable fusaric acid per liter of 
nutrient solution can be detected even by the tenth 
day after inoculation of the flasks (54); this corre- 
sponds to a fusaric acid concentration of about 
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This divergence is possibly connected with the fact 


that at least Spirogyra and Rhoeo (tomato tissues 
have not vet been tested in this respect) belong to 
different plasma types: Spirogyra, on account of its 


permeability to urea and methvl-urea. belongs to the 
in idophilie pore-ty pe, whereas Rhoeo belongs to the 
idophobic solution-type. 
In ‘ ogvra nitida (Fig IB fusari cid con- 


centrations above LO Woat first induce i transient 


tightenin or “Waterproofing, ol the protoplasts, 
and thereafter (above about 5.10 VW i permanent 
increase in their water-permeability to about twice 
the normal value. The impairment of the water. 


permeability of Spirogyra protoplasts with increasing 


concentrations of tusark wid goes through 3 phases; 
between IU and LO \/ in initi transient In- 
cre between LO and about 5.10 i tempo- 
iry vaterproofing : and above 5.10 WM. a second 
tef increase 
Rhoeo and tomato protoplasts (Fig \) respond 
te I ne! fusari wid concentrations ! i manner 


xachiy Opposite to that of Spirogyra protoplasts: a 


irked decrease in water-permeability. With increas- 


fusaric acid concentrations the former pass 
through 2 contradictory phases of injury first (be- 
VEC I () ind about 10 V i temporary increase, 
nd thereafter a definitive tightening. or “waterproof- 
ing’: it looks as if the plasma membranes have been 
oagulated 
Dehydrofusaric acid in increasing concentrations 


res the water-permeability of Spirogyra and Rhoeo 
yrotoplasts in the same way as fusaric acid. but in 
Spirogyra (Fig. 1B) the slight “waterproofing” in the 
region of 10~-+*M is absent: further. in higher con- 
centrations. dehydrofusaric acid is some 10 times as 
toxic to Rhoeo protoplasts as Is fusaric acid (3). 
Thus. it is characteristic of the action of increasing 
concentrations of fusaric acid or of dehydrofusaric 
icid on the water-permeability of plant protoplasts 


that the dosage-effect relationship changes its diree- 


tion: lower concentrations increase the water-perme- 
ibility of the protoplasts; at higher concentrations 
this increase diminishes and wholly disappears: at 


still higher concentrations there takes place, accord- 
ing to the subject concerned, either a fresh increase 
in water-permeability or a “waterproofing” of the 
protoplasts 

The constituents of the fusarte acid mo ecule active 
I the mpairment of water-pe rmeability In the 
ilternating impairment of water-permeability by in- 
creasing concentrations of fusaric acid, 2 constituents 
of its molecule are concerned in different ways. The 
pyridine ring controls the increase of water-permea- 
bility at lower concentrations that occurs in the same 
way in all 3 test objects: and the n-butyl group in 
the 8 position is responsible for the species-specific 
impairment that begins at higher concentrations and 


in Rhoeo and tomato protoplasts leads to a definitive 


“waterproofing, but in Spirogyra protoplasts leads to 


further increase in their water-permeability. 
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[he transient Cl se of water-pe ty in the 
protoplasts ¢ R)} tomato nd S eyra, in the 
range of co itration 10 LO Vv nduced not 
only by fusaric and dehvdrofusaric acid (Fig. 1-AB 
hut also by pyridine alone (Fig. 2, curve I) and by 
some 20 different pyridine derivatives related to 
fusaric acid (e.g. Fig. 2. curves II-I\ whose sole 
constituent in common is the pyridine ring and which 


another by their side 


ire differentiated from one 


chains (1, 2 
») The significance of the side-chains tn the tin 


pairment ot fhe mate! pe rmeability of protoptasts 
If the toxin concentration rises above the value of 


10-°M. all the curves of impairment (in contrast to 


corresponding curves of fusaric and dehydrotusari 
acid) remain in Fig. 2 at the level of the original 
base line Thus. in higher oncentrations, these sub 


stances no longer impair the water-permeability of 


protoplasts the pyridine ring has exhausted its 


side-chains in question in Fig. 2 


capacity ind the 
position curve I] . the 
and their 


fo the 


the carboxyl group in the 
methyl group in the @ position (curve [il 
combination (curve I\ are no longer toxi 
water-permeability of protoplasts. 

The specific injury to the water-permeability of 
protoplasts by higher concentrations of fusaric and 
determined 
by their n-butyl group in the @ position. Indeed, the 


differs from fusari icid 


dehvdrofusaric acid must. therefore, be 


-n-butylpyridine. which 
only in its lack of a carboxyl group, resembles /usari 
icid in possessing at higher concentrations a “wate! 
effect on Rhoec 
to increase the water-permeability of Spirogyra proto 


plasts (Fig. 1C) The same effects occur with higher 


proofing” protoplasts and a capacity 
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concentrations of all the pyridine derivatives posses- 
sing a similar side-chain that have been tested, where- 
is they are absent in the homologous compounds lack- 
ing this side-chain. For example, if the butyl group of 
fusaric acid (5-n-butylpyridine-2-carbonic acid) is 
replaced by a methyl group (5-methylpyridine-2-car- 
bonic acid) the acid, at higher concentrations, loses 
its specific effect on the water-permeability of proto- 
curve 1\ 


action of the 


plasts (Fig. 


Phe pathogeni iliphatic side-chain 


ncreases at first with the length of the chain (Fig. 3); 
the peak of toxicity is more or less attained with 


butvipyridine: 3-n-amylpyridine and 3-n-hexylpyri- 
caine produce no appreciably heavier “waterproofing” 
ft the protoplasts (1 This increase of toxicity with 
growing length of the aliphatic side-chain is possibly 
mnected with an increase of lipoid solubility, and 
rallel to this with an increase in capacity to pene- 


e into the protoplasts 


lf by the transtormation otf tusarin icid into de 
hvdrotusark acid. the > hbutvl group the noe 
equal, remains unsaturated 
4 bow ee be 
2 2 2 
ANC 
AOOC 
4 
+ 


Dehydrofusaric acid 


its pathogeni effect on the protoplasts of Spirogyra 
ind Rhoeo is altered qualitatively or quantitatively, as 
mentioned before. 

The significance of the other side-chains to the 
impairment of the water-perme ibility is still obscure. 
Thus. the carboxyl group in the a position modifies 


the toxicity of the pyridine ring as well as that of 


Fic. 3. The dependence of the “waterproofing” action of 
flerent pyridine derivatives on the length of their ali- 
phatic side-chain in the position { bscissae number of 
CH. groups in the side-chain. O -methylpyridine. 1 = 
ethylpyridine. 2 propy! pyridine 5 }-n-butyl- 
pyridine (see Fig. 1C). 4 }-n-amyl pyridine }-n 
hexylpyridine Ordinate concentration necessary to re- 


luce the water-permeability of Rhoeo protoplasts to about 
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the aliphatic side-cl ple n-butvipyri 
dine. which differ I 1 oO its lack 
of a carboxyl group in tl positior is about LOO 
times as toxic to tl | I t of Spirogyra and 
Rhoeo (Fig 1¢ | t bott we! na 
higher concentratior I \b 

The influence n the 
water-permeabilit lmpairme ot 
the water permeabilit t Al protoplasts by in 
creasing concentt ! ri cid, de ribed 
the preceding secti ood only for rmally 
nourished plant | with 
nitrogen, phosphor d ta in in greatly 
alter the type of reactio the 2 active groups of 
the fusaric acid mole 

An eightfold overdose ft the >» nutritive 
substances will | ht I 1O-100 times the 
capacity of Rhoeo prot to resist the pyridine 
ring of fusaric acid. | to impair the water 
permeability of their protoy ts to the degree shown 
by normally fed pecime pi t civen & times the 
normal amount of nitr potassium require 100 
times as much fusarie acid | plants given 8 times 
the normal amount of phosphoric acid need 10 times 
as much fusaric acid (1 eft portions of curves 
8N and 8P. respective 

Underfeeding with one these > nutritive sub 
stances produces divergent re ilts The sensitivity of 
Rhoeo protopla ts to the | ne ring of tusaric acid 
is not influenced I inderfeeding with potassium 
(even in amounts le thar , Of the normal ration) 
but only by 1 deficier trogen of phosphori 


ac id; both completely extinguish the sensitivity of 


the Rhoeo protoplasts to the pyridine ring of tusari 


acid—nitrogen deficiency at ind phosphoric acid 
deficiency at ! f the | ration Fig. 4 left 
portions of curves N and ,P. respectively). It is 
as if these nitrogen-deficient or phosphoric-acid-def 
cient Rhoeo protoy ts a o longer able to synthe 
size the specific re tors for the pyridine ring of 
fusaric acid iltho h the ter-permeability seems, 
to our eyes, to remain nort 

Because of this excl | the pyridine ring, 


fusaric acid in lower 


the sector “Imp t ! | oft 
protoplasts” in plant i i with nitrogen or phos 
phoric acid; in these | xic effects show them 
selves only if tl t threshold for the 
injurious actior t le-chall over 
stepped 

The tvpe of reaction f K protoplasts to the 
aliphatic side-chair 1 which in higher 
concentrations contre { rment of water-per 
meability. is influenced s| r not at all by over 
or underfeeding witl tT r potassium ind by 
underfeeding with phospl d (Fig. 4 right 
portions of the curve N N nd 1,,P rhe 
reaction type Is iffected o1 eightfold overfeeding 
with phosphoric acid, whi reverses the direction of 
action of the aliphat { the aliphatic side 
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Fic. 4. The influence of varying nitrogen or phosphoric 
acid nutrition on impairment of the water-permeability of 
protoplasts of Rhoeo discolor by increasing concentrations 
of ftusaric acid. Curves 8 ind 8P show eightfold over- 
feeding with nitrogen and phosphoric acid, respectively. 


given in Fig. 1A, 
curve Rhoeo. Curves 14N and '44P represent nitrogen and 


Curves IN and IP (normal nutrition) are 


phosphoric acid rations reduced, respectively, to 4. and 
{bscissae: molar concentration 
amount and kind of 
quotients above 1 indicate 


s4 of the normal ration 
of fusaric acid solutions. Ordinates 
injury to water-permeability; 


a heightening, quotients below 1 a lowering, of water-per- 
] 
i 


neability. (After Gaumann and Bachmann | 


chain of fusaric acid no longer diminishes the water- 
permeability of Rhoeo protoplasts, but increases it 
(Fig. 4: 

The water-permeability of Rhoeo protoplasts over- 


right portion of curve 8P). 
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fed with 8 times the normal amount of phosphoric 
acid is therefore doubly impaired in the same way by 
increasing concentrations of fusaric acid: at lower 
concentrations it is increased by the pyridine ring, 
and at higher concentrations by the aliphatic side- 
chain. A curve of similar shape has been observed 
for Rhoeo protoplasts only in reaction to increasing 
concentrations of coramine, the diethyl-amine of nico- 
tinic acid (2): on the other hand it is of frequent 
occurrence in Spirogyra (e.g. Fig. 1B). 

How combinations of such anomalies—for example, 
nitrogen excess with phosphoric acid deficiency 
work is in this respect still unknown. In _ natural 
disease, the concentration of fusaric acid is almost 
always higher in the neighborhood of the focus than 
in the distal parts of the host; hence, one and the 
same nutritional anomaly may act differentially on 
the toxin sensitivity of a host’s protoplasts in the 
neighborhood of the focus and in distal tissues. Be- 
cause the nutritional state of the host alters its sensi- 
tivity to other fields of action of fusaric acid in a 
different way, the influence of nutrition on the visual 
symptoms of disease obeys its own laws (63). 

THE IMPAIRMENT OF THE SEMI-PERMEABILITY OF THE 
PLASMA MEMBRANES BY FUSARIC Actp.—As described 
earlier, fusaric acid travels quickly up tomato cuttings 
so that nearly one third of the dose administered can 
At this time, 
impairment of the semi-permeability of the plasma 


be detected in the leaves after 2 hours. 


membranes in the leaves becomes apparent: their 
cuticular recrement, measured by the electrical con 
ductivity of the transpiration residues. now begins to 
increase, sharply during the first 5 hours and more 
slowly thereafter (41). 

The first macroscopically recognizable wilt symp- 
toms, under the conditions of the experiment, appear 
only 10-12 hours after application of the toxin: at 
earliest, 8 hours after the beginning of the pathologi 
cal increase of the cuticular recrement. Thus. the 
obvious impairment of the semi-permeability of the 
plasma membranes anticipates the appearance of 
visual symptoms of the disease by at least 8 hours. 

As shown in Table 1. the potassium ions are chiefly 
concerned in this pathologic al recrement, whic h may 
increase to over 300 times the amount of the value in 
the controls: the sodium and calcium ions are in 
volved to a lesser extent. Fusaric acid thus injures 
not only the general salt-permeability of the plasma 
membranes, but also their selective permeability for 
spec ihe ions 

In addition to these ions, amino acids (but no 
measurable quantities of sugars) pass out from within 
the cells into the transpiration stream of the cell 
walls and are carried by this to the surface of the 
leaf. Since free amino acids are present in the 
plasma in only small amounts, the amino acids exuded 
(see Table 1) must derive from a partial lysis of 
plasma proteins; larger fragments (peptides) some 
times become apparent in the excretions. This recre 


; 


ment of amino a ids et has therefore he character 


GALMANN THE MECHANICS 


OF FUSARIC ACID INJURY 677 


Taste 1.--Composition of the pathological recrement on the 
upper surtace of tomato leaves as a reaction to 
fusaric acid and lycomarasmin, respectively—in 
mg 100 cm? leaj area for cations and in ug/100 cm? 
eal area for amino acids (After Linskens (41)) 


Controls 
Substance Fusaric acid Lycomarasmin ‘healthy plants) 


Na 0.81 0.10 0.02 
K 3.45 0.22 0.01 
(a 0.38 0.47 0.05 
Glycine 69.0 88.0 29.0 
\lanine 29.8 31.8 15.4 
Serine 16.2 $4.8 11.8 
Glutamic acid 18.4 11.0 6.7 
Proline 32.0 10.7 7.4 
Phyrosine 21.2 23.6 9? 
Leucine 15.5 92.8 te. 


of a partial elimination of necrogenous decomposition 
products from the injured host cells (41). 

With this impairment of the semi-permeability of 
the outer plasma membrane (the plasmalemma) and 
of the tonoplast, the physical conditions of osmotic 
pressure—and therewith of turgor—are destroyed. 
Turgescence in plant tissues depends on the separa- 
tion, by a semi-permeable membrane, of a transpira- 
tion stream low in salt content that circulates in the 
cell walls, from an osmotically efficient cell content. 
If this semi-permeability is impaired to such a degree 
that metallic ions, amino acids, and even peptides 
escape into the transpiration stream circulating in 
the cell walls, and if, in consequence, osmotically 
active substances are present on both the inner and 
outer sides of the outer plasma membrane, then 
turgor is no longer possible. The affected tissues 
wilt because their protoplasts are “turgor-sick”; and, 
as we shall see later, they wilt even if they have 
ample water at their disposal. 

Impairment of the polar permeability, of the outer 
plasma membrane especially, does not merely open 
a way for the large molecules of the host from the 
inside of the cells into the transpiration stream in the 
cell walls. It also opéns a way from the cell walls 
inward (to the inside of the host’s protoplasts) for 
the large molecular metabolic products of the patho- 
gen that are brought to the cells in the transpiration 
stream: its toxins, enzymes, and accompanying sub- 
stances. It is scarcely to be expected that resistance 
to diffusion in only one direction could still exist in 
protoplasts whose water-permeability and polar per- 
meability have been wholly destroyed by toxin. 

An impairment of the polar permeability of tomato 
protoplasts, similar to that due to fusaric acid, is also 
produced by lycomarasmin (Table 1, column 3). 
Inside the host these 2 toxins reinforce each other’s 
injurious action on the polar permeability of the 
protoplasts, just as, under certain conditions, they 
reinforce each other's impairment of water-permea 
bility (14). 

Thus, 2 chemically different toxins, a pyridine- 
carbonic acid and a dipeptide. by different mecha 
nisms lead to the same injury: an abolition of the 
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Fic. 5. Impais it t ito shoot by fusaric acid: A) slow poisoning (about 20 mg 
of toxin per } ftres| ! vil he first hour of experiment); B) gross poisoning (about 200 mg 
of toxin per kg frest i iri he first hour fbscissae hours from start of experiment (indicated by 
arrow). Ordinate iticular and stomatal transpiration of the whole shoot, both in g/hour. f, fresh 
weight of shoot 1 { plant \fter Gaumann, Kern, Schiiepp, and Obrist (18)). 
polar permeabilit oplasts. This conver hour of the experiment (Fig. 5B), the entire water 
gence of effects mal e to understand why exchange is immediately crippled and, within 3-5 
different types of wilt can, with different hours, is sharply reduced. to less than one half. 
toxins produce l yetures and = similar However, in both degrees of polsoning, the curves of 
courses of diseas | ff paper we di sed water intake and water output lie close together: 
an example of this in t vilt LB. au hence, during the pre-manifest phase of injury. the 
IMPAIRMENT 0 \ CONOMY IN TOMATO experimental plants suffer no loss of weight 
SHOOTS BY FUSARI — e experiments to. be The decisive change in their water economy coin- 
described here thie wate n ol « tomato cides with the appearance ol the first necroses, ete. 
shoots was exar tic recordit f their The water exchange in both degrees of poisoning is 
water intake nd of tl ticular and stomatal now further diminished (although. in general. more 
transpiration, both external conditions slowly than before), but the curves of water intake 
and under the influence n toxin concentration ind water output diverge from one another so that 
Since it is dificult to alter the ter economy of plants transpiration becomes greater than fluid intake; 
by toxigenic factors. t 1 is some 5000 times hence, the experimental shoots lose moisture in in- 
less sensitive than the npairment, described creasing amount. and, later, turgor also. Thus, in 
earlier, of the water tv of single tomato fusaric acid poisoning. wilting as a consequence of 
protoplasts water loss sets in only after the ippearance of visible 
If the dose of { I trong eno te n injuries ra) 
duce visible symptor | mal ecroses The mechanism is not vet known by which fusaric 
the appearance of I est mptoms will icid gives rise to these successive impairments of the 
indicate a turnit t of the water water economy in tomato shoots. One area of its field 
economy of activity—the lowering of water exchange—may 
In the pre-mar phase luring perhaps be related to its capacity. in similar concen- 
the “incubation pet [ON i were the tration, to reduce the water-permeability of proto- 
shape of the curve e determined by the plasts. Some pyridine derivatives, which in the tested 
degree of potsoni Wit VY pol 1! tomato concentrations “waterproof” the protoplasts ot Rhoeo 
shoots. such a Iw tural disease is discolor, also lower the water exchange in tomato 
with the intake of about 20 { fusaric acid per kg = shoots. Conversely, other pyridine derivatives, which 
of fresh weight. dur of experiment in the given concentrations have no effect on the 
Fig. 5A), the water excl the shoot t first water permeability of Rhoeo protoplasts, also do not 
greatly increased. On the 1 or poisor impair the water economy of tomato shoots 
ing of the shoot vit] ply of about 200 1 But there are exceptions: a-picolinie acid, in cer- 


of tusaric acid pet nt aul tt rst tain concentrations, has no action on the water perme- 





mg 
mg 
by 
‘esh 


ter 


alf. 
of 


the 


red 
170 
ito 
ich 
he 
ot 


December 


ability of Rhoeo proteplasts (Fig. 2, curve IL). but 
neverthe less impairs the water economy of tomato 
shoots in a characteristic way; hence, the fact that 
it lowers the water exchange must depend on mecha 
nisms of impairment other than those that induce 
“waterproofing | ot protoplasts, Further. the tem po- 
rarv Increase Of wate! exchange in the slow poisoning 
of tomato shoots (Fig. 5A) cannot be explained by 
anv toxic impairments of the water-permeability of 
protoplasts that are known thus far 

INJURY TO THE FERMENT SYSTEMS OF THE HOST BY 
rusaRIC AcID.——Our concepts about disturbance of the 
enzyme systems of the host are based. for the most 
part, on hypothetical grounds: hence. the relevant 
problems might be described more adequately by a 
hiochemist interested in plant pathology than by a 
botanist 

The withdraws 


Because of its chemical configuration, fusarie acid 


of heavy-metal ions by chelation 


possesses the capacity to release, in the host cells 
heavy-metal ions from their natural combinations and 
to form with them (about 1 heavy-metal ion to 1 mole 
cule of fusaric acid) complexes having a evelic struc 
ture—chelates (10 

By this withdrawal of heavy-metal ions. fusarie acid 
interferes with many of the components and _ vital 
processes within the cell; thus it impairs the struc 
ture of the protein framework of the marginal lavers 
of the plasma—and the plasma itself—thereby alter- 
ing their permeability Possibly it is also able to 
withdraw the ilcium ions from the calcium pectate 
s Bennet-Clark b. p. 290) 


surmised for heteroauxin and thus to transform the 


of the middle lamellae 


water-insoluble calcium pectate into water-soluble 


nectolvtis 


, 
pectin compounds, readily accessible to the | 


enzymes of the pathogen. 

Further, by the chelation of heavy-metal ions, the 
fusaric acid molecules interfere with many ferment 
systems of the host: the effects differ according to 
the site at which chelation takes place 

If it occurs, for example. in the stem and _ petioles 
of the host. and if only small amounts of toxin are 


involved. then, as a rule, visible injuries do not ap 


pear. The fusaric acid molecules. however, forward 
the heavy-metal ions into the leaf tissues—and there 
lose them igain possibly because of a change of pH 


According to 


the state of equilibrium in which the different enzyme 


or because of photochemical processes 


systems of the host find themselves in relation to the 
ions in question, the results of this “vehicle-effect” 
are contrasting. With a sub-optimal content of the 
ht 


given metals, the additional ions brou 


i 


tissues promote the ictivitvy of the constructive o1 
destructive enzymes. Where the heavy-metal content 
is high. the introduction of additional ions into the 
leaves provokes injuries, due to excess is was dem 
onstrated experimentally in the case of iron ions and 
lveomarasmin. which behaves similarly in this re 
spect (] 


On the other hand, if the chelation « the heavy 
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metal ions occurs at the site of the specific activity 
of fusaric acid—that is, in the protoplasts of the leaf 
cells—it has an opposite effect: it immediately causes 
local deficiencies. The withdrawal of magnesium im- 
pairs both photosynthesis and, among other effects, 
the activity of pyruvic decarboxylase, whereas the 
withdrawal of manganese impairs the action of cer- 
tain peptidases. Further, the activities of cytochrome 
oxidases and catalase are reduced by the withdrawal 
of iron, that of dipeptidase by the withdrawal of 
cobalt, and that of phenol oxidase and ascorbic oxi- 
dases by the withdrawal of copper. ete. Correspond- 
ing disturbances of enzyme activities by fusaric acid 
have been observed in rice plants by Tamari and 
Kaji (S50, 56). 

By the withdrawal of certain heavy-metal ions on 


one hand, and. on the other hand, by a local increase 


of other metal ions as a result of the “vehicle-effect.” 


the ion balance in the different zones of activity of the 
host cells can be disturbed so that ion antagonism 


results (e.g. Mn:Fe, Cu:Mn) 

All these effects of fusaric acid occur in the differ 
ent tissues of the one host and in the different zones 
of activity of one and the same cell, side by side at 
the same time, and interact in many different ways. 
Some of them are of little vital importance, but others 
ire decisive. From this obscure interplay of forces 
we shall select only 2 functional disturbances: im 
pairment of the respiration of the protoplasts by 
fusaric acid, and, consequent upon this, impairment 
of their non-osmotic water intake 

The impairment of cellular respiration by ftusaric 
cid.—lf tomato plants are inoculated with Fusarium 
yeopersict, their foliar respiration shows an increase 
by the second day (8. 44). On the fourth day after 
infection it reaches a maximum at 126°) of the nor 
mal value, ind then declines steadily during the 
incubation phase (the first symptoms appear only on 
the eighth dav after infection) and falls to 65 by 
the seventeenth day (44 

The respiratory increase at the start of patho 


genesis is probably induced by lycomarasmin i 


co 
operation with chelated iron encountered on its route; 
the lvcomarasmin-iron complex causes a similar res 
piratory increase in cut tomato leaves during the first 
6 hours of its activity, and later an inhibition (44). 


On the other hand. if isolated tomato mitochondria 


ire subjected to increasing concentrations of lvco 
marasmin (Fig. 6 their succinic oxidase activity Is 
t first greatly stimulated ind then inhibited (47, 
18 

Fusaric acid. however inhibits respiration from 
the beginning in tomato plants (44, 45, 63), rice 
plants 55. 56 ind in Saccharomyces cerevisiae 
Hans 91 In the last the inhibition is reversible 
during the first 2-3 hours thus. it takes at least 


that time for decisive impairment of the mechanisms 
or their substrate to set in. Thereafter, the reversible 
moiety of the respiratory inhibition steadily dimin- 


ishes, and after 45 hours it amounts to only 8°% 
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impair the non-osmotic water intake in different ways, 
from which it may be concluded that they intervene at 
different points in the respiration cycles. 

If one arrests the cytochrome oxidase in Rhoeg 
protoplasts by means of sodium azide and then sub. 
jects them to increasing concentrations of fusarie 
acid, the water intake at lower toxin concentrations 
(Fig. 6A) shows the marked rise characteristic of 
the pyridine ring. On the other hand, at concentra- 
tions above 10 WV the lessening of water intake de- 
termined by the n-butyl group is mostly absent. The 
n-butvl group in the {3 position has. therefore. been 
rendered inactive by the previous blocking of the 
eytochrome oxidase; hence, in some way it impairs, 
as in isolated tomato mitochondria (Fig. 6, curve Fs), 
this enzyme in the Rhoeo protoplasts. 

On the other hand. if one arrests oxidative phos- 
phorylation in the Rhoeo protoplasts by 2,4-dinitro- 
phenol, and again subjects them to increasing con- 
centrations of fusaric acid, the increase of water in- 
take conditioned by the pyridine ring is absent at 
lower concentrations (Fig. 6B). Only at concentra- 
tions above 10~*M does inhibition of water intake, 
due to the n-butyl group, set in. Thus, the pyridine 
ring of fusarie acid has been inactivated by the pre- 
vious blocking of the oxidative phosphorylation: 
hence. one may surmise that this ring in some way 
disturbs the oxidative phosphorylation of the Rhoeo 
protoplasts (1). 

Thus. fusaric acid impairs the energy metabolism 
ind. in consequence, the non-osmotic water intake of 
Rhoeo protoplasts by different mechanisms in lower 
ind higher concentrations. Comparable differences in 
“choice” of point of impact—in this case determined 
by the host—were discussed in connection with the 
influence of nutrition on the water-permeability of 
protoplasts 

GENERAL CONSIDERATIONS.—In the course of natural 
disease the mechanisms discussed in this paper under- 
go still further complications 

The cooperation of fusaric acid with other toxins 
of the pathogen All the plant-pathogenic fungi so 
far examined that form fusaric acid produce—besides 
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this and the usual non-specific enzymes, ete.—a num 
ber ot other more or less specifi toxins and assoc] 
Fusarium 


produces at least 6 (12. p. 350 


ated substances: fycopersicl, tor example, 


Fusaric acid, therefore, develops its pathogenic 
eficiency under different conditions—according to the 
order in which these substances are formed by the 
given pathogen, their threshold values within the 
various tissues and organs of the host, and the syner 
gisms and antagonisms that occur there between them 


For example, both fusaric acid and lyvcomarasmin are 


able to chelate heavy-metal ions (10); thus, in this 
respect, they compete with one another in the host 
tissues. Since Fusarium lycopersici, at the start of its 
growth, forms more fusaric acid than it does lyco 


marasmin, fusaric acid presumably deprives the lag 
ging lvcomarasmin of certain heavy-metal ions in the 
early stages of incubation ( provided the chelating 
power ol the 2 substances is equal under the condi- 
tions inside the cell). However. a few davs later. be 
cause of the lower stability of the fusaric acid mole- 
cule. the situation may perhaps be reversed 

The pathogenic activity of fusarie acid is. there 
fore, far more complicated than is, for example, that 
of the toxin of Pseudomonas tabaci (Wolf & Foster) 
Stev.. the pathogen of tobacco wildfire This toxin, a 
structural analog of methionine (7. 62). is the only 
decisive toxin formed by this pathogen, and it there- 
fore acts by itself within the host. 

The range of associated toxins. ete within which 
fusaric acid produces its results in natural infections 
is wide and of labile equilibrium. and further. fusari¢ 
acid itself has multiple possibilities for the working 
out of 


ts own pathogenic effects Here we shall 
discuss 2 aspects: the number of “targets” that can 
be hit by the fusaric acid molecules inside the cell 
and the orientation of the injury caused by increasing 
concentrations of fusarie acid. 

The pleiotropic (manifold) injurious activities of 
fusaric acid.—The toxin of Pseudomonas tabaci inter- 
feres solely with the formation of certain amino acids, 
and, in particular as an antimetabolite, it inhibits the 
metabolism of methionine in the host: its entire lethal 
action rests on this one circumscribed effect. Again. 
diphtheria toxin (also probably through metaboli: 
antagonism }) merely arrests the synthesis of one or 
more components of the eytochrome system (46). 
Because of the extremely specialized functioning of 
these 2 toxins. their sites of activity within the host 
cells are narrowly confined to definite parts—the 
former to that structural moiety concerned with the 
synthesis of particular amino acids, and the latter to 
that which directly or indirectly governs cellular 
respiration 

With fusarie acid the situation is different. Chemi 
cally. its molecules are little differentiated and can, 
therefore, be introduced into the most varied func- 
tional and structural components of the host. Not 
only the molecule as a whole takes part in the injuri- 
ous action but. in addition. some of its chemical 
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constituents intervene on their own and independently 
of one another in the vital activities of the host, 
injuring, for example, different enzyme systems. Thus, 
in the same Rhoeo protoplasts, the pyridine ring of 
the fusaric acid impairs oxidative phosphorylation, 
and the aliphatic side-chain in the 8 position blocks 
the evtoc hrome oxidase. 

Each of these injuries is specialized, as in the case 
of the above-mentioned toxins, to particular mecha- 
nisms of the host cells; but the number of possibili 
ties of attack is greater with fusaric acid than with 
the above-mentioned toxins: fusaric acid can attack 
in many and divers ways, “veering in many direc- 
tions.” Its field of action is pleiotropic. Thus, like 
diphtheria toxin A, it impairs the cytochrome system 
of the host cells but also (for example, by the chela- 
tion of their heavy-metal ions) many other ferment 
systems of the host. In addition it impairs the water- 
permeability of the protoplasts. the semi-permeability 
of the plasma membranes, ete. 

The sites of action within the host cells are as 
numerous as the objectives; thus, the receptors for 
impairment of semi-permeability are chiefly in the 
boundary layers of the plasma, whereas those for the 
impairment of respiration are in the mitochondria, 
etc. 

Associated with this wide action spectrum of fusaric 
acid is its low stability. How far does it operate 
within the host cells in its intact state, and how fas 
through its transformation and decomposition prod- 
ucts? In certain zones of the cell it is methylated, 
and thereby detoxicated in higher concentrations, for 
example, in relation to the impairment of the water- 
permeability of protoplasts. In other zones of activity 
of the same cell it is decarboxylated at the same time, 
and its toxicity in the same sphere of action is thereby 
increased about 100 times. Other transformations and 
decompositions perhaps further widen its pleiotropic 
field of action and open possibilities of inflicting 
injury that are inaccessible to the intact fusaric acid 
molecule. 

In the diverse organisms of the wide action spec- 
trum of fusaric acid—which ranges from the bacteria, 
algae, and fungi to the flowering plants—the derange- 
ments to which it can give rise probably differ in 
importance. One can imagine that certain injuries of 
more fundamental type—for example, inhibition of 
the respiratory systems ol the cells—possess a wide 
action spectrum and affect more or less all the organ- 
isms and organs susceptible to fusaric acid, and that 
such generalized injuries will be overlain by addi- 
tional host-specific or organ-specific disturbances. 
This host- or organ-specificity of the secondary effects 
<« confirmed by the fact that high concentrations of 


fusaric acid alter the water-permeability of Rhoeo 
and tomato protoplasts in opposite directions, as they 
do in Spirogyra cells (Fig. 1-AB). Moreover, fusaric 
acid provokes diverse visible symptoms of injury in 
the different experimental plants, and, at times, in 
different tissues of a single plant (12, p. 351) 
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centratior E33 Ludwig 12 ind Scheffer and Walker (53; 
10 V/ r | 
icid produ In the case of fusaric acid this incre in transpi- 
bility of the l ratio probably due to a general raising of the 
fusark eid water exchange (Fig. 5A In the ease of Iveomaras- 
thout I nin it is perhaps based on impairment of the water- 
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may be present t l erhnay Oni tent Because of this Impairment ot the water-holding 
Im a trel I ) I ts riding capacity ot the protoplasts lveomarasmin, in a given 
rin may l I concentration range, is able to induce toxigenic water 
these proto] { loss in tomato shoots without toxigenie wilting (Fig. 

Thus, ev ee ee ee 
summatior ry id I} iitial heightening of transpiration in the 
within a dis¢ 1 ed plant is probably without significance as 
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Fic. 8 \) Toxigenic water loss without pathological 
wilting: this occurs In tomato shoots when they are given 
lyvecomarasmin in high dilution (10°M B loxigeni« 
wilting without water loss; this occurs in tomato shoots 
if the will xperiment is carried out I in atl nospheri 
humi i iching saturation (relative humidity 93%) 
at I wentration of 10°°M i inistered as the 
wilt poison { bscissae hours from start of experiment 
indicate Dv arrow} Ordinates: w, fluid intake; t, cuticu 
lar and st ital transpiration of the whole shoot, both u 
g per hour i fresh weight of shoot in At 1, the shoot 
~ | extre ities will After G nn and Jaa 
lf 
such: - only an accompaniment, though it indi 
cates that toxigenk impairme nt ot the protopl ists 
has set the shoots concerned. 


iccumulation of toxin in the leaf 
or other tissues, the concentration gradually surpasses 


threshold for impairment of the sem 


permeabilit f the boundary layers of the plasma 
Fable Because of this, the osmotic conditions 
lor turgor e destroyed, and in consequence an irre 
versible enic wilting sets in in the diseased 
shoots. Tl this type of wilting bears no direct 
relation to the water economy of the diseased shoot 
since it irs moisture-saturated atmosphere 
in which the plants cannot lose wate Fig. 8B 

] j wing reduct , ; f supply 
In diseased tomato shoots, wate sport may be 
reduced 1 out 2©;; if the transpiration stream in 
healthy 1 to plants is advancing 0.55 em/second, 
the rate « scent in moderately diseased shoots will 
fall to 0.02 cm/second, and in severely diseased shoots 
to 0.01 cr econd (11). 


hree types of mechanism cooperate in this redu 
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tion of the transpiration stream: ] a toxigenic im- 


pairment of the metabolic processes that provide the 


conditions for ascent of the transpiration stream; 


2) a mechanical occlusion of the lumen of the ves- 


sels; and 3) a mechanical occlusion of the inter- 
micellor spaces of the cell walls 


1) Toxigenic impairments of the metaboli condi- 


tions for ascent of the transpiration stream. Toxi- 


genic impairment of the protoplasts significant for 


the transpiration stream occurs in the root system of 
the diseased plants as soon as infection finds its way 
into the roots. Even in the first days of intection, 
Fusarium lycopersici and Fusarium vasinfectum torm 
considerable amounts of fusaric acid; hence, the 
ground tissue cells affected by this acid in the neigh- 
borhood of the focus become “turgor sick,” and thei 


metabolism is impaired, leading to a reduction of 


root pressure, 
Further. the vascular bundles in the shoots of the 
which later 


diseased plants suffer toxigenic injuries, 


manifest themselves in the familiar necroses and post- 


Plant physiologists have provided 


nortem brownings 
irrefutable evidence that the vessels contribute nothing 
to the ascent of the transpiration stream, and that 
this is forced or sucked quite passively through them 


without their aid On the other hand. the xvlem par 


enchyma helps at least by maintaining the suction 


pressure in the vessels (50 Thus, if the parenchyma 


ecomes dise ased the eficiency ot the 


vessels is pre 
sumably lowered 
Finally. the 


injured so that their suction power 


protoplasts of the leaves Iso are toxl- 
genically 
ind capac itv to re pl ce the tr inspired wate! become 


detective. 


9) Occlusion of the essels as a cause ot reduction 
eater supply the tusarioses to b discussed 
here. the occlusion of vessels by the hyphae of the 
pathogen or by amorphous pectin gels (11, 22, 24, 42, 


19. 53. 60) occurs mainly in the stems. Under certain 


experimental conditions ! werage of 2.59 ml of 
iter per hour passes through a 30-cn lenoth of 
stem ol healthy tomato plant vhereas only 0.13 ml 


passes through a similar length of stem of a dist ised 


plant (only about 5 of the former amount Fore- 
ing a given quantity of fluid through the stem in a 
it of time requires a pressure of about O.1 atmos- 
where for healthy shoots nd about 2 atmospheres 
wr diseased shoots (42 
However, it is difficult t timate the value of these 
chanical hindrances to_ the nspiration stream 
thi the living plant in the tomato shoot the 
ilatory ind compensatory powers ire <0 great 
it the shoot does not wilt even when 85 of its 
ssels are put out of action (42 
f } mails S mise of eductis n n fer sup 
[he transpiration stream that ascends through 
the stem in the lumen of the vessels passes through 


the vessel walls into the cell walls ot the ground 


bathing the protoplasts on ll 


hoots the 


tissues in this way 


des. In wilt-sick tomato transpiration 
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passage of transpiration water. In this way an irre. 
ersible “submicroscopic embolism” is established in 
the leaves and in the ground tissues of the stem (17, 
21, 23 Y 39, 43 

The sites where this occlusion of the intermicellar 
spaces occurs are determined by the size of the 
particle 

Large particles (molecular weight some 10.000 


ire lready caught in the walls of the vessels and of 
their neighboring cells, thereby hindering the passage 
of water from the vessels into the ground tissues, 
In Fig. 9A a bacterial slime from slimy wine (molecu- 
lar weight 50,000-100.000) was selected as a chemi- 
cally inert substance for a model experiment. After 
5 hours the water intake of the shoots amounted to 
only 15 of the initial value, whereas transpiration 
remained at 20° the output was thus about one 
third greater than the simultaneous intake (39). This 
disharmony leads to water shortage in the distal 


tissues, and thereby a loss of turgor. and so to wilting. 
In this case, as with vessel occlusion. the wilt effect 
is induced by a local insufficiency of water: but here 
the blocking of the transpiration stream does not 
occur in the lumen of the vessels but in the inter- 


micellar spaces ot the walls ot the Vesse Is and of the 


idjacent parenchymatous cells 


Smaller particles (molecular weight under 10,000), 


on the other hand, can travel widely in the cell walls 
of the parenchymatous tissues. so that the submicro- 
scopic embolism first arises there. In Fig. 9B, inulin 
(molecular weight c. 5000) was chosen as a model 
substance. Its molecules block the water routes of 


the ground tissues so completely that no more water 


be 


can be absorbed by the cells though none can 

surrendered. Their entire water exchange is there- 
fore paralyzed; as a result. the fresh weight of the 
shoot remains constant. and no obvious injuries ap- 


pear in it during the first 48 hours (17). Thus, parti- 
do 
local deficiency of water, and there is no pathological 
shut off the 


transpiration stream. 


cles with smaller molecules not give rise to a 


they simply 
the 


wilting of the host plants; 
affected 
Perhaps an observation by Davis (9) 


protoplasts from 
that. in cloudy 
weather, wilt-sick tomato plants show guttation, i.e. 
-” 
of the submicroscopic water routes by small particles: 
“Thus, 
to an inability 
the stock 
transporting capacity of the stock.” 

Thus, like 


svndromes of the wilting diseases 


of 


water congestion can explained by the occlusion 


it would appear that the wilting was due 
to the 
rather impairment 


passing through 


of the 


utilize water 


than an water 


parasitigenic wilting, other nonspecific 


vellowing, brittle- 
has 


ness, necroses, discoloration vessels, ete. an 
exceedingly complex basis. We not only know little 
about the quantitative and temporal relations in the 
interplay of these factors, but they may differ from 


one strain of pathogen to another, and also according 
of the host. 
no contradiction 


to the reactivity 
Hen ce 
lieb (24) 


Cott- 
speaks of a reversible wilting in fusariosis 


there need be when 
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ef tomato, and Thatcher (57) of an irreversible wilt- 
ing in the same subject. In our opinion, different 
components of the parasitogenic wilting were domi- 
nant in the 2 cases. In Gottlieb’s case the loss of 
turgor that led to wilting depended mainly on a local 
water deficiency caused by mechanical occlusion in 
n the intermicellar spaces of the cell 


the vess¢ Is and 
walls: in Thatcher's case it depended mainly on 
direct toxigenic impairment of the semi-permeability 
of the protoplasts in the wilting tissues 
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INHERITANCE OF RESISTANCE TO ROOT-KNOT NEMATODES IN TOBACCO 
N. D EK. L. Moore. and T. W. Graham 
ARY 
\ 4 ire stages support the hypothesis that a 
to root K ) I nile lominant tactor, o1 wk behaving as 
acrita wer or iS 4 Jingle factor. controls resistance to the J/. incognita 
mart of 1 ! t ' 
ir. a populations used in this study. However 
iliet | | ‘ 
rown in 1 | ' re 1st d n cert parental combinations. excesses of either 
field. The t in | d resistant or susceptible plants occurred. 

Resistance 1 tode / gy? coverned by 1 incompletely dominant gene. Hare (8 
spp has beer | reported that a single dominant gene u pepper con- 
Genetic studie that itanes trolled resistance to 2 species of root knot. Studies in 
patterns vary ey ; cotton 1] suggest a complex inheritance of re- 
reported that 2 mtrolled sistance. Reports concerning peach (13) and grape 
in garden br S { ( ocested Y were inconclusive since only F, data were  pre- 
that resistance 1¢ | K & White sented. Data from F. families of lespedeza (7) gave 
1919) Chitwo litioned high heritability values for resistance to 2 forms of 
by 1 maior ger \ ti root Knot with resistant. intermediate. and susceptible 
ind | tvpes present. 

Resistance to root knot in Nicotiana tabacum L. was 
reported by Clavton and Foster ) in 1940 \ sum- 

( ) { ; mary } has been prepared on procedures used to 
Rese . : \ Nort! incorporate this resistance into flue-cured breeding 
Car \ > ‘ lines, and data have been presented for | populations 
1 \ . : ‘ 
oy , indicating that resistance is controlled by a single 


P : oo W ~ dominant elie but with modifying factors involved. 








1. 48 


4. 
physi- 


] 
Ology 


Ueber 
“arin 
apro 
4 
echa 
int 


99> 


December 958 DROLSOM ET Al POBACCE 


Information about the manner of inheritance of 


characters is valuable for conducting a plant improve 
ment project The results presented here were ob 
tained as a part of a program in breeding for disease 


resistance in flue-cured tobacco. This report on in 


f resistance to root knot includes data 


heritance 
obtained from seedling tests in the greenhouse and 
from mature plants tested in the field. A preliminary 
report (o has been given. 

MATERIALS AND METHODs.—The source of root-knot 
ised in this study was derived from TI 706 


resistance 


1s reported by Clayton et al | and obtained ft 


the Tobacco Section, U. S. Department of Agriculture 


Susceptible parents included the flue-cured varieties 


Dixie Bright 101. Hicks. and Coker 139 is well as 


breeding lines. Crosses were mad in the field and 
creenhouse with adequate precautions to avoid cor 
tamination with foreign polles Seed used in. all 


nv tests came from inflorescences that had been 
bagged to prevent cross pollination 

Heterogeneity chi-square values were calculated 
whenever progenies of similar origin were combined 
|? This method was used to determine whether 


sample ratios were homogeneous. 


Greenhouse Seedlings were germinated and grown 
n steam-sterilized soil for 4-5 weeks, then trans 
planted, either individually into 2-in. clay pots or in 


sets of 4 into 4-in. pots. in soil heavily infested with 


VW. incognita var. acrita. After a minimum of 4 weeks 


the roots were washed in water and examined for 
galling and reproduction of the nematod Plants 
were divided into 2 classes | resistant. with clear 
roots: OF susceptible. with galled roots. All tests 


included susceptible check plants 
Fieli Progenies were seeded in plant beds and 


transplanted to fields naturally infested with MV. incog 


nita val crita in North Carolina or South Carolina 
during 1955-57 [wo or 3 repli ites. of 15-25 plants 
each. were grown for approximately 120 days. Roots 


examined, and classified as in the green 
Inheritance data were obtained only 
galled. This re 


certain progenies 


house studies. 

where susceptible check plants were 

duced the total number of plants 

since root knot was not uniformly distributed within 
‘ 


LEST ~ The results obtained with 5 groups ot 


tobacco seedlings grown in root-knot-nematode-infested 


soil under greenhouse conditions are presented i 
Table 1. Groups A. B. and C. representing 3 crosse 
ot resistant susceptible plants show the parent 
ind progeny reaction to WV neognita var. acrita I 


all 3 crosses the behavior of the varental material was 


is expected. Resistance as shown | ihsence of galled 


plants was completely dominant in the I oft group \ 


However, the F, progenies of groups B and C cor 

tained, re spective lv. 5 and 2 galled plants Neverthe 

less, the F, populations in the 2 groups agreed satis 
Aece I imber of the Tol Ss .. &o 

el \ ilture ind = re Intr 

116.08 
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Paste 1.—Seedling reaction of resistant and susceptible 
rents and roe es of toba when frown in 
no ne? cre 
Parent o1 Ubserved ne Expected 
progeny R » ratio P 


| O.02 0.05 

xi 6 1:] 0.70-0.80 

x P \ 24 l:] 0.30-0.50 

om © i Q? 1 ,-] 0.02-0.05 
BF 0 R 
i 64 ne 
I f R 

I sr] 0.10-0,20 

F,x P Of f 1:] 0.10-0.20 


P S 

| fh R 

| ] 4 0 %0-0.30 
1) | ger t 

S ¢| k | ~ 
| ) seore 

| lines HY | 5: ] 0.50-0.71 

S heck r 690 S 

R es ‘ : pt ‘ Ratios expressed as 
R:s, 

Pr pil i i-square test tor odness ot fit 

Re 47 

Be | 


factorily with the hypothesis that a single dominant 


factor controls resistance to M. incognita var. acrita. 


Whereas there was an excess of resistant plants in 
the F, of Group A, backerosses to both parents in 
groups A and B fit the expected ratios for a single 
dominant factor. In backecrosses to resistance the 
parents used were similar to those in the original 
crosses, but not identical. In group A it is assumed 
that the backcross parent substituted was heterozygous 
for root-knot resistance. However, the probability 
value was low for the expected 3:1 resistant-suscepti 
ble ratio. The F, seedlings in group D originated 
from crosses between resistant and susceptible plants 
in 1957. Of 556 plants inoculated } developed galls. 
emphasizing the dominance of resistance with various 


»”» 


susceptible parents. Results from the 22 segregating 


F. lines in group E agreed well with the expected 3:1] 


ratio These were part of a test of Ss | progenies 
where 6 were homozygous resistant and 22 se gregated 
The P value was 0.10 0.20 for the expected 1:2 


r« 


homozy gous-heterozv gous imon the 28 resistant I 


parent plants 


Data obtained from F. plants in the field and seed 


ling I: progenies in the greenhouse ire shown in 
Table 2. F, numbers 103, 105. and 106 originated 
from crosses otf heterozygous resistant susceptible 


parents, ind greement was satisfactory for the ex 
pected 1:1 backeross ratio. F, populations originat 


ing within each of these: crosses were combined. An 
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Paru 
tode infest 


Field no K _ 


103 
105 
106 
107 ete R 


S check 


About » of 1) 


R resistant: S 
Probability value fron | st fo Iness of 
seven |: pro , 
excess of resistant plant ) red in the 105 group 
and chi-square interactior the 106 group was 


highly significant, suggest t the samples were 
heterogeneous Two | Ta | from 106, with 
respective counts of 6 and re tant and 12 and 11 
susceptible, were presumed re ible for the devia 
tion. 

Root-knot data fron | populations of homozy 
gous resistant suscept ¢ I ts and their respe 
tive F, progenies, show: ndicate complete 
dominance and monofactor tance Of resistance 
However | progente mf t excess of resistant 
plants 

The root-knot react ture plants of segre 
gating progenies Is preset! ! ble 3 and illus 
trated in Fig. 1. Agreem« h expected ratios was 
generally satisfactory f{ tl le 
dominant factor go There w 
surplus of susceptible p the 24 | progenies 
derived from the first back t isceptible parents 
Iwo of the 24 progenies | ‘ ess than 0.05 
However. plants orTow I emnant seed of 
these gave good agreement nh the expected ti 
Also. in 1957, 47 F. p t tant F. plant 
were grown in the field nur Fifteen line were 
homozygous resistant ted ns P 
value of O0.80-0.90 for the \ ed |] > homozvgzous 
heterozygous ratio | L of 
the 32 segregating lin I ‘ Th of re stant 


Pans 


1955 
1956 ‘ 
’ 
0 . 
) 
2 t 
resista ~ 


2 Rea f f ¢ I ( gf 


Vol. 48 


re enies wu lhe reenhouse each grown in root-not-nema- 


Ni { Observed no, 
progenies R S P 
) Q7 2) 0.10-0,.20 
fy Oo 16 0.01-0.02 
8 100 14 0.10-0.20 
2 B80] A) 0.0] 
( 126 
de infested sol 
lor s:1 ratio 
plants (Table 3). with the same tendency in 15 F 


populations from crosses of susceptible resistant 
parents. 

from both seedlings 
that a 


behaving as a 


Discussion.—In general, data 
support the hypothesis 


blo k 


single factor, governs resistance to the populations of 


and mature plants 


single dominant factor. or a 


VW. incognita var. acrita from North and South Caro- 
lina used in this study. Deviations from expected 
ratios were noted, with resistant plants in excess 


whenever probability values for 
less than 0.0] 


progeny froups were 
Since all susceptible check plants in 


studies galled, the 


greenhouse were probability of 
escapes among resistant plants is low. Hence, modi- 
Iving gene(s) augmenting resistance appear to be 


present in some parental combinations. Clayton et al 
(4) emphasized that the action of modifiers was evi- 
dent 


however 


with certain parents. Certain progeny groups. 


had excesses of susceptible plants. with the 
populations of F. 106 


progeny 1s ot 


createst deviations in small Ff 
lable 2 This 


a surplus of susceptible plants occurred in the 


special interest be 


cause 

KF and FF. generations. indicating that factor(s) en 
hancing resistance were perhaps absent. The chanee 
that this will occur often seems to be small when 


onsidering the relatively large number of parental 
combinations involved in this study. Possible expla- 
nations for the occurrence of susceptible F, plants 


may be contaminated pollen, a seed mixture. or the 


1] 127 00.20 
190 
a 249 | 0.70-0.80 
loY 2 } 1 90-0.95 
213 5: ] 50.10 
9 500.70 
218 
Q9 POO 30 
YF ba 4 | 0.10 0.20 
76 ] 
363 


la- 


20) 
y 


() 


Dei empe: 


Fic. | Roots of resistant and susceptible tobacco plants 
from an F, population grown in soil infested with root knot 


presence of modifiers in certain combinations 
Plants with the same source of resistance, grown 
in the greenhouse, were highly resistant to VW. incog 
nita. Variation in pathogenicity has been reported in 
isolates of WM. incognita and M. incognita var. acrita 
(10 indicating that a resistant line may be suscep 
tible under some conditions. This parallels situations 
where varieties resistant to other diseases are planted 
widely and are later reported as susceptible in certain 
localities. Consequently, it is probable that the con 
tinued usefulness of root-knot-resistant varieties will 
depend on the development of additional sources of 
resistance 
PLANT PATHOLOGY 
NortTH CAROLINA STATE COLLEGI 
RaLeicgH, NortH CAROLINA 
AND 
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CHEMICAL CONTROL OF CEREAL RUSTS. IIL THE INFLUENCE OF NICKEL COMPOUNDS 
ON RYE LEAF RUST IN THE GREENHOUSE? 


e I LL. Keil. Hans P. Frohlich, and Charles E. Glassick? 





’ st MMARY 
Nickel comp: i protective sprays hexahydrate (RH-9) lost poo! protective control 
to rye plants in 4 howed the following completely. Both RH-1 and RH-9 gave very good 
. order of effective: a t eradication despite “rain”; RH-8 was essentially 
tate iervlate hlorids flu le neffective. Nickel chloride hexahydrate was about 
] fluoborate rol trate itrat } times as effective as an eradicant than as a pro- 
sulfate sulfid hydroxide Th tectant. The time when rye leaf rust appears most 
same compounds ap] eradicat pray 5 vulnerable to eradication with the nickel com- 
days after inoculati I t tage showed the pounds is the fleck stage (4-6 days after inocula- 
following order of effect etat vwrylate tion). Spray applications preceding or following 
. bromide chloride huoborat Hhuoride this stage give less eradication of the rust. When 
' nitrate fate fid carbonate the rust is treated (fleck stage) by spraying with 
citrate hydroxide rf All but the fluo water-soluble nickel chloride hexahydrate and then 
borate showed lit city at the level exposing the plants to “rain” before drying, only a 
" of 0.5 Ib. per 100 Bis .V-(2-hydroxyethyl) do few minutes of exposure appeared necessary for 
decylmethylben; | Il) chlorid RH effective eradication. Formulations of nickel chlo- 
~ 1) and N- (2-hydroxvet lodecylmethylbenzyla ride hexahydrate and Dithane gave very effective 
mine (RH-8) in tests showed little protection and eradication even when exposed to 
loss of excellent { rol nicke hh] i rain 
Papers I and II (4. 6 howed that requiring about 20 ml per pot. To aid wetting and 
certain nickel amine n t! ere I t spreading, either Triton B-1956 (a modified alkyd 
Paper [| reported that 1 e propert ip resin, Rohm & Haas Co.) or Triton X-114 (an alkyl 
peared due to the he molecul nd iryl polyether alcohol, Rohm & Haas Co.) at 1: 4000 
that the protectant pro wiated with both was used with all chemical compounds. After inocu- 
the amine and nick Il reported that lation, incubation, and treatment, the plants were 
ae certain nickel ar placed on the greenhouse bench until evaluation for 
trolled wheat rust rust. In protective tests the plants were held 11 days 
study was therefore om in the greenhouse after 24 hours of incubation in a 
pare the nickel amin th cheay ind) = humidity cabinet (20°C and 100° relative humidity) : 
more accessible orga n eradicative tests thev were held only 7 davs in the 
» pound zreenhouse after treatment at the fleck stage. 
MATERIALS AND MI 1 were Simulated rain tests were conducted by placing 
’ the same as those sriefl treated dry plants on a rotating turntable and spraying 
. the protective test the them with tap water through a Teejet nozzle ®8003E: 
plants before ino l ts Dy ? in. of “rain” in about 20 minutes. In protective tests 
treatil » day ite { dio the plants were treated with the chemical and exposed 
spores of P j Ly Wint to the “rain” before inoculation and incubation: in 
SEOCAELS Erick ‘ i Ise eradicative studies the order was inoculation incuba 
a! grown Balbo rye | I he tion. treatment with chemical. and “rain.” In all cases. 
binomial P ’ L) re unless therwise specified. “rain” was not applied 
cently been s ( Cun until the chemical had dried on the plants 
mins and Caldwe . vU per In both protective and eradicative tests. rust devel 
ml) contained: | opment was recorded by indexing each pot of 50 
hy citrate, to aid r? NI nlants as follows: 0 no pustules: 0.25 15 
(an alkyl arvl | R g Bi ( iad iad ane 6-20 pustules: 0.75 71-S0 ees 
to improve spore d ¢ tules: 1.0 91-100 pustules; 2 101-200 pustules 
Fifty 10-12-dav-old B ! pot 201-500 pustules: 4 501-1000 pustules: and 
trimmed to a he f 4 0 1000 pustules. 
of ep9 Resutts.—Preliminary studies with nickel amine 
In both protect os omplexes showed that the protective property of these 
cal was sprayed mmpounds is associated with both the amine and 
ckel parts of the molecule. and that the eradicative 
. \ecepte ae - property is associated with the nickel. This was strik 
Pgh 4 | r : f ngly brought out in simulated rain studies, reported 


tol, Pennsylvania. n Table 1. Bis N-(2-hvdroxvethvl) dodecvylmethylben- 
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‘DS TABLI hE ftiects oft simulated rain Z n.} on protective a d era licative contro Oy OLS N (2 hydroxyethyl) dodee yl. 
enzvlamine nickel (11) chloride RH-1) and its mponent parts 
(mt. per Rust index 
100 gal. Protectant Eradicant 
Compound water No rain Rain No rain Rain Plant injury 
l Bis| N-(2 xyethyl) dodecylmethy! 2 |b 0.0 0.0 0.0 0.0 Moderate 
benzvia in nickel I] chloride (RH 1) l lb. UU 0.6 0.1 O06 Slight 
0.5 lb 0.25 1.0 0.6 2.0 Very Slight 
V.(2-hvdroxveihy ) dodecvlmethylbenzy! OHO g 0.0 0.0 1.0 0 Moderate to severe 
mine (RH-8 580 0.25 0.25 .0 >.0 Slight 
190 « 05 0.6 0 5.0 Very slight 
Nick ide hexahydrate (RH-9) 272 ¢ 0.75 15 0.0 0.0 Slight 
136 2 15S 5.0 0.4 0.5 None 
68 ¢g .0 5.0 0.6 0.9 None 
Untreated 5.0 5.0 9.0 9.0 
Based n average of 2 50-plant pots: 0 no pustules; 0.25 15 pustules per 90 plants; 0.5 620: 0.75 - 2] 
= ny 11-100: 2.0 10-200 } 201-500 ] V1 1000: 5 1000 


lrit \-1] alkyl aryl polyether alcohol) at rate of 1:4000 added to aid wetting and spreading. 


There e 380 ¢ of the amine RH-8 and 136 g of RH-9 in every lb. of RH-1. 


zvlamine| nickel (IL) chloride (RH-1) and N-(2-hy destroyed by “rain,” although “rain” washes off prac- 
droxvethyl ) dodecylmethyl benzylamine RH-8), from __ tically all of the compounds, making them ineffective 
which the first is made, showed excellent protective for protection. The results indicate that the chemical 


control and withstood 2 in. of “rain” with very Little 


flectiveness. The nickel chloride hexahydrate 


ie Lt » hk fhe t of simulated rair ? . - nr , > 
(RH-9 however, showed poor to tair protective con s 33 16 iM on protective 
f eradicative rust control with various nickel 


trol. which was lost almost completely upon weather- 


As ing. The eradicative test demonstrated that both RH-] 

and RH-9 gave very good control with or without Rust index 
i exposing them to “rain,” whereas the free amine Lb. per Protectant Eradicant 
cia (RH-8 was essentially ineffective. It was also noted Compound’ 100 ga Norain Rain Norain Rain 
a that both RH-1 and RH-8 were more phytotoxic than [Untreated a a ee 
: was RH-9 Nickel chloride () 0.5 L.0 0.0 0.13 


Contre vith simple organic an norganic nickel hexahydrate 


Nickel chloride 0.2 0.9 0 0) 0.75 
compounds Table 2 presents typtl il data obtained mr Meo ’ : : ed 
hexahydrate 
with simple organic and inorganic nickel compounds — \j.k¢6) acetat Qs O¢ » = 0.13 0.25 
in protective or eradicative tests, with and without Nickel acetate 0.25 0.9 0 05 09 
$5 exposure to “I iin.” Quite obviously, most of the com Nickel acrylate U ‘ LO UU 0.4 
Md , Nick. crvlate ‘) Oo >i) O¢ 09 
pounds tested are very good protectants. In fact, all da J 
; : Nickel carbonat ) 0.5 { 05 05 
show a reduction in the number of pustules, with Vita) carbon no ps n° 10 
; nicke hvdroxide showing the least It is further Nicl trate 0.5 ( 0 0.25 0.9 
) noted that, in the protective tests, practically all the Nick i 2 ».{ 1.0 2.0 
| ( ‘ cy Te } ] ) »c 
compounds, with a few exceptions, become almost ow anid aed »U <0) Id 
. a am . vanid 0) 5 0 ) ».0 
ompletely ineffective when subjected to “rain. Phe Nickel fluoride = 0% 20 nt 04 
. 2? cor pour ds least iffected by “rau ire the fluoride XN fluoride 0.25 U.io 4.0 0.25 0.5 
, ind fl borate Krom protective tests without exposure Nick fluoborate 0.5 0.95 LO 0.0 0.0 
Lel Anohor 5 OS »() { »95 
to “rai the nickel compounds may be arranged in fluob rate Nd 2 0.25 
ickel hydroxide LS 0) .0 5 3.5 
le Te wing order of effectiven : lorid Nickel hednoxick 0.95 7; 7; bs “0 
tate rvlate carbonate fluoride fluoborate Nicl hal ) 0) 0.13 
te nitrate sulfate sulfide bromide N nitra ) ) 0.4 0.5 
cle hvdroxide. N sullate 0.09 0.9 ».0 0.13 0.5— 
or ; N sulfate 0.25 .0 0.4 0.75 
\| the compounds tested ire ery efiective eradl Ni, sulfide 05 0 75 >) 0.4 0.5 
ints From eradicative studies without exposure to Ninlel aalfd. 02 10 7; 05 09 
the compounds mav be arranged in the follow Nickel bromide 0.5 0.5 >.0 0.0 0.4 
ing order of effectiveness: acetate acrylate bro Nickel bromide 0.25 1.0 ».U 0.4 0.6 
mide chloride = fluoborate fluoride nitrate aE DE Si das allie at be 
sultate sulfide carbonate itrate hydrox- Priton B-1956 idified alkyd resin, Rol & Haas Co.) 
} > wt f uwuy hast j rreadir 
ice evanide. It is noteworthy that all the com ite of 1:4000 added A spl ing h 43 
( Applied 20 f this concentration to each in. pot 
pounds except mie kel fluoborate produced little or no PI : ' , ; I 
4) pia t reat nt repli ited twice, 
pl ] | per 100 
Phe radicative action of the hemicals was not hh. pe ) 


Eerie. 
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Pantie 3.-Frad th nickel chloride hexahydrate and expo 
(Lompound i. nu AP Tpinute lL hour 2 hours t hours 
RH-9 0.5 Il 100 ) { 0.2 0.0 0.0 0.0 
Untreated 
See | tn 
At time of tre f viil it 2 of the sori showing signs of rupture 
Triton B-LO5¢ a fi ( te { 1:4000 added to aid wetting and spreading 
in eradicative tests i ked up by the hexahydrate caused some eradication at 25 g (6.2 g 
fungus, at least wit ir pe . 3 illy nickel) per 100 gal. but was significantly more effee- 
allowed for the treat: t tive at the 50-g level (12.4 g¢ nickel In fact, at the 
Influence on era De} lin.” 90-¢ level pustule developm« nt was less than 10 
It was assumed that T nicke chloride of that of the untreated checks The se data indicate 
hexahydrate would the that the breakpoint for nickel chloride hexahydrate 
eradicative test be protective studies is an eradicant is between 25 and 50 g per 100 gal. 
showed this to be 1 \ 1 to deter when applied at the rate of 20 ml per 4-in. pot of 50 
mine the minimum per to the chemical plants. As a protectant the breakpoint appears be- 
necessary for effect ist Lhe esults tween 70 17.3 2 nickel) and 140 e (34.6 © nickel) 
are presented in 1 | be remembered per 100 gal. These data apparently indicate that 
that the pl ints were ire I tt fleck | t \“\ ith nic kel chloride hexahydrate is a some wh it poorer pro- 
about 25°; of the rT ! of rupture The tectant than eradicant. 
plants were kept in t e at 22°C during lable 4 also indicates that nickel chloride hexa- 
the drying peri d The | ere till quite wet hydrate is a relatively sate compound on rve. In fact. 
after 1. 5. and 15 minut f d some droplets the margin of safety on this crop seems quite wide: 
of spray material still rer ter 30 minutes of objectionable injury usually does not appear with less 
drying, and the plant ppeared di fter 1 hour than 1.5 lb. per 100 gal.. and it is conceivable that 
Even a l-minute ex] re | ckel chloride hexa injury in the field might be far less when the plants 
hvdrate (0.5 Ib per lO’ ter ignificantl re 
duced the number of | 20) per plant 
on untreated check plant ) minutes reduced 5.0 a a a 
the number to about 1; | { 30-minute exposures 
UNTREATED —— 
reduced the number to tion of | exposures 
over 1 hour completely prev 1 rust development 
Influence on protect ne tive control of 40 
amount of nickel It w ne f rable to determine 
the quantities ot nicke ! i for satistactory =, 
control. Data in 7 it s nickel chlorid ws 30 
Qo 
z 
TaBLe 4.—Prote a 
rust with > 
a 
a 20 
Concen 
tration Nickel ust lex a 
(g) { ) Prot , I p x 
804 198.6 ) \ 1.0 
704 174.0 0.1 \l 
2 909 3 05 ( S 05 
280 69.2 05 ~ ht to Mod sta 025 
201" 19.5 0 | pee hy 0.0 
140° 4.6 09 \ } 
70 17.3 : N 
0" 12.4 2 None NUMBER DAYS BETWEEN INOCULATION AND TREATMENT 
25" 62 | \ 
12" 0) 3 Fic. 1. Influence of application time on rye leaf rust 
Untreated 0 \ eradication. Based on average of 2 50-plant pots: 0 no 
healthy pustules, 0.25 1-5 pustules per 50 plants; 0.5 
‘Active ingredient per 106 pray 6-20: 0.75 21-50: 1.0 51-100; 2.0 = 101-200: 
See footnote a in Ta lor tf index 3.0) 901-500: 4.0 501-1000: 5.0 >1000. Note 
Triton B-1956 (modified all Rol \ Haas that equal quantities of nickel supplied in the form of 
Co.) at rate of 1:4000 added t preadit bis [NV - (2-hydroxyethyl) dodecylbenzylamine] nickel (II) 
‘Triton X-114 k r alco} Rol & chloride (RH-6) and nickel chloride hexahydrate (RH-9) 


Haas Co.) at rate of 1:4000 1 spreadir are used in all applications, 
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Taste 5.—Eradication of rye rust with zineb ( Dithane 
7-78) plus nickel chloride hexahydrate (RH-9) 


Treatment Amt./100 «al. Rust index 
( ntreated 5.0 
Dithane Z 78 05 th 50 
RH 9 201 2 0.1 
RH-9 150 ¢g 0.1 
RH-9 100 ¢ 04 
RH-9 0 g 0.8 
RH.9 25 g 22 
RH 9 12.5 ¢g 5.0 
Dithane 7-78 RH-9 0.5 lb. + 201 2 0.1 
Dithane 7-78 RH-9 0.5 lb. + 150 g 0.2 
Dithane 7-78 + RH-9 0.5 lb. + 100 g 03 
Dithane 7-78 RH-9 0.5 lb. + 50 g 0.8 
Dithane Z-78 +- RH-9 0.5 Ib. 5% g 0) 
Dithane 7.78 + RH-9 0.5 Ib. + 125 ¢ 5.0 


Triton X-114 ‘alkyl aryl polyether alcohol, Rohm & 
Haas Co.) at rate of 1:4000 added to aid spreading 

See footnote a in Table 1 for scale of index 
are not as succulent and tender as those grown in the 
greenhouse 

Influence on rust eradication of application time. 
It has been demonstrated in many tests that nickel 
effectively eradicates rust when applied 5 days after 
inoculation at the fleck stage. How well would these 
same compounds eradicate rust if applied at other 
intervals after inoculation? Test data in Fig. 1 pro- 
vide an answer. When applied immediately after 
inoculation, essentially equal eradication is shown by 
equal quantities of nickel supplied in the form of 
bis- V-(2-hvdroxvethyl) dodecylbenzylamine nickel II 
chloride (RH-6) and nickel chloride hexahydrate 
(RH-9). Maximum eradication is obtained with ap 
plication 5 days after inoculation. 

Combination of nickel with known rust protective 
fungicides—As pointed out above, practically all of 
the cheap organic and inorganic nickel compounds 
failed to resist “rain” satisfactorily when used as pro- 
tectants. An attempt was made to overcome this weak- 
ness by combining nickel with zineb (Dithane Z-78), 
which has been proven to be a good protectant in the 
control of cereal rust. A combination in such a man- 
ner might provide both a protectant and eradicant 
that would weather well. Table 5 presents the results 
of one such study—on Dithane Z-78 (zine ethylenebis 
dithiocarbamate) combined with nickel chloride hexa 
hydrate 

The data show no evidence of eradication of rye 
leaf rust with Dithane Z-78 alone. but the combination 
of nickel chloride hexahydrate (RH-9) and Dithane 
7-78 gave excellent eradication. When results ob 
tained with RH-9 alone and those from tank-mix 
Dithane 7-78 plus RH-9 are compared, it is obvious 
that the eradicative effectiveness depends strictly on 
the quantity of nickel chloride hexahydrate present, 
which seems completely compatible with the Dithane 

Protective tests with “rain” showed that Dithane 
7-78 resists wash-off. whereas nickel chloride hexa 
hvdrate alone is completely lost. These results, with 
those of the eradicative studies, indicate that a com- 


bination of Dithane Z-78 and nickel chloride hexa 
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hydrate will provide both protection and eradication 
that should, under field conditions, resist wash-off by 
rain or dew. 

Combinations of nickel chloride hexahydrate with 
other Dithanes (M-22, maneb, and tank-mix zineb) 
also provide good protection and eradication that 
weather well. When the amount of nickel chloride 
hexahydrate used is exactly enough to react all the 
Dithane D-14 in preparation of tank-mix nickel Di- 
thane, protection and eradication result. If a slight 
surplus of nickel is used, the eradicative property 
appears to be significantly increased. The margin of 
safety is much narrower for nickel Dithane than for 
Dithane 7-78 or M-22. 

Some promise of improvement in the sticking prop- 
erties of nickel chloride hexahydrate has been made 
by combining it with ammonium hydroxide. Quite 
striking resistance was shown in preliminary protec- 
tive tests by preparations of one mole of NiCl, - 6H,O 
with 2 or 4 moles of NH.OH (15.1N). Eradicative 
tests showed similar results. 

Discussion.—If a fungicide provides both protec- 
tion and eradication of cereal rust, it is reasoned that 
such a material should have a chance of becoming a 
commercial product providing it is cheap and will 
return to the farmer his investment plus something 
extra. Whether or not the nickel compounds become 
commercial products will depend to a certain extent 
on the efficacy of the cheaper simple organic and 
inorganic nickel compounds under field conditions. 

It is conceivable that there are situations where a 
material with only the eradicative property would suc- 
cessfully control cereal rust. It is our opinion, how- 
ever, that if the same compound also possessed the 
protective property it would be more efficient and 
used more extensively. To overcome the failure of 
cheap nickel compounds to resist wash-off during 
rainy periods, they might be formulated or combined 
with commercial fungicides known to be good cereal 
rust protectants that resist weathering. Such a com- 
bination of Dithane 7-78 and nickel chloride hexa- 
hydrate was shown to be very effective in both green- 
house and field (unpublished). Preliminary tests 
have also shown that certain stickers added to the 
water-soluble nickel compounds improve their tenacity 
somewhat. The results are sufficiently promising to 
make us hopeful that the right sticker for the desired 
effect may be found 

It was pointed out above that the nickel compounds 
give best eradication of rye leaf rust when applied 
during the fleck stage: apparently 4-6 days after 
inoculation under optimum conditions. This narrow 
range would be a decided disadvantage in the field. 
where one might expect all stages of pustule develop- 
ment at the time of application. These results prob 
ably indicate that the fleck stage is the most vulner- 
able period in the development of the rust. From 
available data it also seems that eradication is more 
effective before the fleck stage than after. This is 
reasonable because. if the rust is allowed to develop 
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4 
to the point whe ! f I clated with then water-solubility. However more 
spores, then | ble to careful observation shows that this is not true. for 
: overcome thes idies both water-soluble and insoluble compounds are effec- 
. show that eradl t | 4 pore tive eradicants e.g., compare nickel chloride and 
' are treated with | tions nickel sulfide 
: repeated a few d Radioactive phosphorus, sulphur. and carbon com- 
The rupture of tl lus spor tior pounds supplied to infected plants accumulate most 
of the pathogen v 4 itate pene heavily in the vicinity of the rust pustule (3, 8, 9, 11). 
. tration by nicke elective i Shaw and Samborski (9). as well as Yarwood and 
lation in some st Jacobson (11 obtained evidence indicating that the 
4 eradication in tl pture | materials accumulate in the host tissue. No attempt 
taken place Phese : % t the was made in the present study to determine if nic kel 
permeability of the « liat ¢ swecumulates in the fungus and/or host tissue. although 
the sorus, at | | tage, | bee! this would seem worthwhile. Investigations at Bovee 
ye changed, thus allow ke throug! Thompson Institute (5) showing absorption of large 
more easil Vi free { imounts of variously labeled compounds by spores 
sections taken dur e sho the pre ndicate that the case with the nickel compounds 
ence of immature K f tl higl might be somewhat similar. 
a rate ot respiratio l the It is possible that nickel accumulates in the suscept 
uv sorus at this time t these spore 1 tissues surrounding the rust lesion. If this happens 
; mycelium would a tit eke we might explain this action by chelation of the nickel 
brought into cont t with the accumulated amino acids. sugars, and other 
Suchorukoy lO I \ © iO re substances shown to be there 8, 10 Pres iming this 
duce infection of whe / y fer to be the case, one might expect killing of the rust 
Plowr. and P. trit | the pl vere fungus by |] movement of essential water and /or 
sprinkled with 0.5 i f pure growth substances out of the fungus by osmosis into 
monoammentum phe lor tor the surrounding suscept cells, or 2 hindrance to 
Preliminary  studie n of movement of essential substances into the fungus. 
water-soluble nicke [ I Irate vith 2 and thus preventing development oft rust or movement of 
4 t moles of ammor \ how. stril nickel into the fungus after chelation with amino acids 
Ss ing Improvement ¢ ot nd nd sugars, where it accumulates and prevents normal 
eradicative test iF r st nium hydroxide metabolism 
' alone it tested cones rat ed no ¢ (it f I After we had discovered that certain nickel amine 
either protection 01 the rust. Forsvtl complexes control rust by foliar application. our atten- 
ind Peturson 4 vheat rust nder tion was called to an article by Sempio Cs %: He 
> greenhouse condit thie mi 0 demonstrated protective control of wheat rust Puc 
nickel chloride he hydrox nia triticina Eriks.) by placing plants in nutrient 
t ide was almost lies solution containing nickel nitrate for 8-10 davs before 
Further work is n d inoculating the plants. Tests in our laboratory show 
It is, however, impo cale held that rye plants are severely damaged when held in 
tests with the on solutions of various nickel compounds at the concen- 
lished gave satisfa trations required for effective rust control 
\ cursory revie dd the ReseEARCH DEPARTMENT 
a simple organic and ympounds lead Roum & Haas Company 
one to believe that tl BristoL. PENNSYLVANIA 
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10. SucnoruKov, K. T. 1956. Plant protection conference. 
[he physiology of immunity of some agricultural 


plants. Academic Press, Inc., New York, p. 45-46 
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ll. Yarwoop, C. E.. ann L. Jacopson. 1955. Accumula- 


tion of chemicals in diseased areas of leaves. Phyto- 


pathology 45: 43-48 


PHY TOPATHOLOGICAL NOTES 


Longevity of Some Graminicolous Species of Hel 
minthosporium Under Mineral Oil” R. A. Capreciint 
anp C. M. HaAeNnsecer.? The technique of preserving 
fungus cultures submerged under sterile mineral oil 


has gained wide usage since 1943, when Sherf*® su 


cessfully maintained Fusarium and Alternaria spp. 6 
months (extent of test) by this method. The survival 
of several corn pathogens, apparently unchanged, for 
2 years by this method was reported in 1946 by Wern 
ham,* and a year later Buell and Weston® reported 
a similar survival period for a number of different 
genera. Later, Wernham and Miller® and Henderson 


reported the successful maintenance under mineral oil 


of a number of fungi for periods up to 4 years. 

In 1951 the senior author, during the course of a 
study on the cultural characteristics of 34 gramini 
colous spec ies of Helminthosporium, placed subcul- 
tures of isolates of 32 of these species growing on 
Difco potato-dextrose agar, under sterile mineral oil. 
These were sent to the junior author. who sealed 
them with “Parafilm”* and kept them at room tem- 
peratures. where they remained undisturbed for 7 
vears. Transfers from these 7-year-old cultures were 
made onto Difco potato-dextrose agar with 1% Difco 
) 


veast extract added. Sixteen of the 3 spec les were 


recovered within 5-10 days after transfer: the remain- 
ing showed no growth after 1 month (Table 1). The 
most significant change observed in the recovered cul 
tures was an apparent loss of sporulation by the 
Helminthosporium dictyoides, H. gramineum, and H 
victoreae isolates. Slight differences were noted in 
color of the colony of H. catenarium, H. erythrospilum, 
H. triseptatum, and H. tritici-repentis, but these are 


Paper of the Journal Series, New Jersey Agricultural 
Experiment Station. Rutgers University, the State Univer 
sity of New Jersey. Department of Plant Pathology. New 
Brunsw CK 

Respectively, Assistant Research Specialist and Re 
search Specialist, Department of Plant Pathology. 

Sherf, A. 1943. A method for maintaining Phytomonas 
sepedonica in culture for long periods without transfers. 
Phytopathology 33: 330-332. 

‘Wernham, C. ¢ 1946. Mineral oil as a fungus culture 
preservative Mycologia 38: 691-692. 

Buell, C. B.. and W. H. Weston. 1947. Application of 
the mineral oil conservation method to maintaining colle 


tions of tungus cultures Am. J. Botany 34: 555-561 
Wernha Cc. C., and H. J. Miller. 1948. Longevity of 
fungus cultures under mineral oil. Phytopathology 38 
Henderson, F. Y. 1954. Report of the director of forest 
products research for the year 1954. Rep. Forest Prods 
Researc} joard Lond. 1954: 6-49 Abstr. Rev. Apy 
Mycol 5 6 
Marat} Corporation, Menasha, Wisconsit 


Pasie | Recovery of graminicolous species of Helmintho 


sportum and changes observed alter 7 vears of stor- 


Le under Sle rile r ineral oll 
Changes in cultural 
characteristics* 
Recov- Color Sporulation® 
Species ery Before After 


H. bromi Died. 
H. buchloés (Ells. & Ev) 


LeFebvre & A. G. Johns f unchanged 
H. carbonum Race I Ullstrup 
H. carbonum Race II Ullstrup " unchanged i i 
H. catenarium Drechs. changed 
H. cyclops Drechs. unchanged 4 : 
H. eynodontis Marig. unchanged 
H. dictyoides Drechs. unchanged 
H. erythrospilum Drechs { changed 
H. giganteum Heald & Wolf 
H. gramineum Rabh unchanged 
H. halodes Drechs. unchanged 


H. leersiae Atk. 
H. leucostylum Drechs. 
H. maydis Nisik. & Miy. 
H. micropus Drechs 
H. monoceras Drechs. 
H. nodulosum (Berk. & Curt.) 
aac unchanged a 
H. oryzae Breda deHaan 
H. ravenelii Berk. & Curt 
H. rostratum Drechs. 
H. sacchari (Breda deHaan) 
Butl. 
H. sacchari unchanged 
H. sativum Pam., King & 
Bakke 
H. setariae Saw. 
H. siccans Drechs unchanged 
H. sorghicola LeFebvre & 
H. teres Sacc 
H. tetramera McK unchange¢ 
H. triseptatum Drechs changed } t 
H. tritici-repentis Died changed 
H. tritici vulgaris Nisikado 
Sherwin 
H. victoreae Meehan & 
Murphy unchanged 


Growth type of the recovered cultures remained un- 

changed, 
indicates recovery; indicates non-recovery (4 at- 
tempts). 

Sporulation before and after submergence under sterile 
mineral oil for 7 years indicates typical sporulation; 
indicates no sporulation observed, 

[his isolate was received as H. ocellum Faris. 


considered insignificant None of the isolates were 


tested for pathogenicity 


Henry® reported the successful maintenance of 17 
Henry. B. S. 194% The viability of yeast cultures pre 
served under mineral oil. J. Bacteriol. 54: 264 
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wine yeasts under ineral lo years The re may be hampered by an inability to identify a race 
covery of Helminth ibeultures indicates that develops as a fleck on any one variety. Since no 
that other fungi also may be preserved similarly for sporulation occurs, it is not possible to identify such 
at least 7 years Department of Plant Pathology, a race by the regular method of single-pustule isola- 
Rutgers University. the State University of New Jer- tion followed by spore increase and inoculation of 
sey, New Brunswick. New Jersey differential varieties. 

4 “Tissue Transplant” Technique for Obtaining { method has been developed for transplanting 
{bundant Sporulatior f R s of Puccinia graminis such flecks into healthy sus eptible leaves to obtain 
var. tritici on Resistant Varietie E. L. SHARP AND sporulation. The method consists essentially of plac- 
R. G. Emer Identificatio of races of Puccinia ing the transplanted tissue containing the desired fleck 
graminis Pers. var. trit Eriks. & E. Henn.) Guyot under the lower epidermis of a susceptible primary 

The authors expr [ nto Dr. C. H. Kingsolver leaf. 
for helpful suggestions given throughout this work With a sharp razor blade. a cut was made through 

"Chemical Corps, Fort Detrick, Frederick, Maryland the upper epidermis and mesophyll of the healthy 
Present addresses, respective Montana State College ; ; 
fozeman, Mont... and Robt. A. Taft Sanitary Eng. Center leaf, and the lower epidermis was then peeled back 
Cincinnati, Ohio from the other tissue (Fig. 1A). The lower epidermis 





5 1] osne f rar nt” ‘ } f 

Fic. 1. Illustra =pla echnique \) Lower epidermis separated from other leaf tissue. B) Fleck 
tissue placed on exj ( wer epidermis of healthy leaf replaced in its original position. D) Abaxial 
leaf surface la . I wing from the transplant. E) Adaxial leaf surface 7 days 


after transplantir " surroundll chJorotic area lL. S. Army photographs 
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was then removed from the desired transplant, which 
was placed on the healthy leaf so that the exposed 
mesophylls were placed in contact with each other 
(Fig. 1B) The lower epidermis of the susceptible 
leaf was finally placed in its original position, thus 
covering the transplanted tissue (Fig. 1C) 

After 2 days, mycelium of the rust fungus growing 
from the transplanted tissue and into the susceptible 
leat could be observed mi roscoplk ally. After 5 days. 
a mass of mycelium was plainly visible surrounding 
the transplant. A fleck was visible directly above this 
mvcelium on the upper leaf surface. About 7 days 
after transplanting, a large pustule formed on_ the 
upper leaf surface (Fig. IE). The area of chlorosis 
on the upper leaf surface corresponded closely to the 
mycelial mat visible through the lower epidermis 
(Fig. 1D 

In preliminary testing of the method, race 56 was 
transplanted as resistant flecks to the susceptible 
Baart from resistant varieties Lee, Arnautka, Mindum, 
and Spelmar. In all cases susceptible-type pustules 
developed in Baart. Immature pustules of race 56 
transplanted from Baart to the above resistant varie- 
ties gave only the characteristic resistant-type reac- 
tions Flecks produced by race 56 on Lee were suc- 
cessfully transplanted to Baart up to 14 days after 
inoculation of Lee. Similar tests were made with 
race 17 

In other tests. Reliance wheat, which produces an 
immune reaction to race 17, was heavily inoculated 
with this race. Transplants were made from Reliance 
to Baart to determine if any living mycelium persisted 
in the mesophyll of Reliance. Transplants with meso- 
phyll sections gave negative results but susceptible- 
type pustules were formed when epidermal strips only 
were transplented from Reliance to Baart. Micro- 
scopic observations confirmed the presence of sub- 
stomatal vesicles and short infection hyphae on the 
epidermal strips. 

In addition to race identification, the technique may 
also be used for determining life duration and the 
extent of mycelial development for various race 
variety combinations. With practice. almost all trans 
plants can be established; the technique is simple 
and no moist chamber is required. Use of this tech 
nique with other plant disease organisms is indicated 

Fort Detrick, Frederick. Maryland 

Protection Tests with Clones of Red Clover as an 
fid in Identifying Isolates of Bean Yellow Mosaic 
Virus.’ STEPHEN DiAcHUN AND Lawrence HENSON 
Red clover plants. Trifolium pratense L.. with symp- 
toms of virus infection are common in Kentucky as 
well as in some other clover-growing areas of the 


United States Bean vellow mosaic virus is a com 


The investigation reported is in connection with a proj 
ect of the Kentucky Agricultural Experiment Station and 
is published with approval of the Director 

Diachun, S.. and L. Henson. 1958. Red 
as local-lesion hosts for bean vellow osaic virus. Phyto 


patl ogy 4 599-371. 


clover clones 
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| ABLE l. Reac tion of 6 selec ted ciones of Ke nland red 
over to 4 isolates of bean yellow mosaic virus from 
ré d clover 


Symptom induced by isolate 


Clone 204-1 263 206 4127 
KyC36 Mottle Mottle Motth Mottle 
KvC8 1] Mottle Mottle None None 
Ky 10] None None Mottle Mottle 
K y¢ 718 Necrosis Mottl Mottle Mottle 
KyC6 Necrosis Necrosis Necrosis Necrosis 
Ky 5 Nex rosis Mottl Necrosis Mottle 


mon cause of disease, but it is often difficult and 
sometimes impossible to identify the virus on the 
basis of symptoms in infected field plants. A given 
strain of the bean yellow mosaic virus may elicit 
different symptoms in different plants.* and different 
isolates of the virus may cause different symptoms in 
plants of the same clone (Table 1). 

This paper reports the use of necrotic-spotting 
clones of red clover in protection tests to help identify 
some isolates of bean yellow mosaic virus. An abstract 
has been published.‘ Corbett recently reported using 
Crotalaria spectabilis Roth. in protection tests to 
identify strains or isolates of this virus. 

The possibility of using a necrotic-spotting clone of 
red clover for protection tests became apparent when 
clone KyC71-8, which is necrotic-spotting with the 
original virus isolate (204-1) used in these studies, 
was found to become mottled after inoculation with 
other isolates (Table 1). Accordingly. the following 
test was conducted. Three plants of clone KyC71-8 
were inoculated with virus isolate 263, 3 with isolate 
266. and 3 with isolate 427, all originally from natu- 
rally infected plants of red clover. Three weeks later, 
after the viruses were established in the inoculated 
plants and leaves were mottled, 3 mottled leaves of 
each plant were rubbed with the challenge virus, 204- 
1: 3 leaves of each of 3 healthy plants were inoculated 
at the same time with the same inoculum. Eight days 
later there were 15] necrotic spots on the 3 healthy 
plants (respectively. 71, 42, and 38), 1 necrotic spot 
on one of the plants mottled with virus 427, and no 
spots on any of the other plants. All 3 of the plants 
inoculated only with virus 204-1] hecame systemically 
necrotic: none of the others did. This test was re- 
peated 4 times, with similar results. Another clone, 
KvC71l. was also tested; the results were similar. 
These tests show that plants of clones KyC71-8 or 
KvC71 infected with any one of 3 isolates of bean 


vellow mosaic virus are protected against both local 


Diachun. S.. and L. Henson. 1956. Symptom reaction 
of individual red clover plants to yellow bean mosaic 
virus Phytopathology 1 150-152 

‘Diachun. S.. and L. Henson. 1957. A clone of Kenland 


red clover for cross-protection tests with isolates of yellow 
bean mosaic virus. (Abstr.) Phytopathology 47: 7 

Corbett. M. K. 1957. Local lesions and cross-protection 
studies with bean yellow mosaic virus. Phytopathology 
47: 573-574. 
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1958 MEMBERSHIP 


DIRECTORY D3 


INTRODUCTION 
S. E. A. MeCallan! 


The second Directory.- which appears 5 years after 
the first one. commemorates the 50th anniversary of 
the founding of The American Phytopathological So- 
ciety. at the Baltimore meeting of the American Asso- 
ciation for the Advancement of Science on December 
30. 1908. In keeping with this golden anniversary cele- 
bration. the latter part of this introduction presents 
data and discussion on some phases in the growth of 
the Society during the past 50 years. 

The Directory has been organized in a manner simi- 
lar to the first one, together with some added informa- 
tion. Charter Members, first published in the 1953 
Directory with original addresses, are again listed in 
commemoration of the 50th Anniversary. “In Me- 
moriam includes all members of the Society whose 
decease has been reported since 1953. The year of 
birth is also included. 

The annual meeting is the high light among Society 
activities. Accordingly, the 50 annual meetings have 
heen tabulated, with dates, places, and other organiza- 
tions meeting jointly; also, the number of abstracts 
of papers submitted for presentation, and the total 
membership of the Society (usually recorded at the 
end of the year). For the first thirty-three years, the 
Society met consistently with the American Association 
for the Advancement of Science. Since World War II. 
it has also met alone; with other societies. such as the 
Potato Association of America; and, more frequently. 
with the American Institute of Biological Sciences. 
Cincinnati leads the convention cities, with 5 meetings, 
and Columbus is next, with 4 meetings. while 3 meet- 
ings each have been held in Boston, New York. Phila- 
delphia. and Pittsburgh. 

The list of past officers, editors-in-chief. and coun- 
cilors-at-large has been brought up to date. Until 1941, 
in accord with the annual meetings. they held office on 
essentially a calendar basis, and this was indicated by 
the designation of a single year. This designation 
has been continued for simplicity, even though meet- 
ings are now often held at other times and the term 
of offee will usually have begun in December or 
earlier in the year before the one indicated. The pre- 
cise term of office may be ascertained from the list of 
annual meetings. 

\ new feature is a complete list of all Divisional 
Officers. including Councilors, together with time and 
place of the annual divisional meetings. The geo- 
granhical areas of the Divisions are also given 

The Society organization for 1958 is detailed since. 
though the names will change. the general type of 


organization. committees. and so on that portray the 


Acknowledgment is made to the Boyce Thompson In 
stitute for Plant Research, Inc.. Yonkers, New York, for 
providing time and facilities, and to Dr. Saul Rich, Business 
Manager of PuytoratHo.ocy. for cooperation in furnish 
Ing various data on membership 

“Published as Section 2 of PuHytoratuotocy, Volume 
18. Number 5. Mav. 1958. 


activities of the Society are believed to be of lasting 
interest. Our industrial Sustaining Associates, who 
contribute generously to the support of the Society, 
are listed. 

The main body of the Directory is the “Members of 
The American Phytopathological Society,” which gives 
an alphabetical listing of names, with titles, addresses, 
and fields of interest. This information was obtained 
in response to a request sent in December, 1957, to the 
active list of 1901 members, and later to 117 new mem- 
bers. Post cards were returned by 1682. For those 
members who did not reply, only the mailing address 
for PHYTOPATHOLOGY is available. A few late returns, 
received after March 25, are given in a supplementary 
list, closing the section. The words “Charter,” “Life,” 
“Patron.” and “Emeritus” in parentheses after a mem- 
ber’s name indicate the form of membership. Insofar 
as is known, there are believed to be 42 living Charter 
members. From 1916 to 1936, Life membershiv was 
available to those who contributed a total of $100 in 
10 consecutive payments; a single payment of the sum 
constituted a Patron. There are at present 100 Life 
members, including 2 Patrons. Emeritus memberships 
were initiated in 1949, essentially for retired members 
of at least 20 years’ active membership, who retain all 
rights and privileges and are exempt from dues. There 
are presently 20 Emeritus members. Student members 
are accredited students, or enlisted personnel in the 
armed forces, who pay reduced dues but retain all 
rights and privileges. Student members now total 262. 

The Geographical Index of Members lists all mem- 
bers by states and foreign countries. Institutions at 
which there are 3 or more members are listed separate- 
ly under the state. 

The Constitution of The American Phytopathologi- 
cal Society, revised to January 1, 1958, is given. It 
may be noted that the original Constitution was pub- 
lished in 1913 in PHyTopATHOLOGY, and revised edi- 
tions appeared in 1917, 1925, 1930, 1935, 1940, 1947, 
and 1953.° 

GROWTH OF THE SOCIETY IN INSTITUTIONS AND COUN- 
rkies.—During the Society's life there have appeared, 
as integral parts or supplements of PHYTOPATHOLOGCY, 
Lists of Members in 1913, 1917, 1925, 1932. 1935, and 
1948, and the first Directory in 1953.4 These total 
memberships are necessarily fewer than those reported 
at the end of the year. when membership is at its maxi- 
mum. From these lists there may be obtained an inti- 
mate view of the growth of the Society. and also of the 


profession of plant pathology in the U. S. Department 


’ References, respectively: 3: [2 pp.], 1913: 7: 12 pp.|, 


1917; 15: 618-624, 1925: 20: 1007-1011, 1930; 25: 445 
449, 1935: 30: 984-987. 1940: 37: 265-269, 1947; and 
43: No. 5, Sect. 2, D55-D58, 1953 

* Respectively cited: 3: [3-16]: 7: [8-26]; 15: 625-649; 
22: No. 9, Supp. [22 pp.]: 25: No. 5, Supp. [22 pp.1; 34: 
No. 9. Supp. [36 pn.]: 38: No. 8, Sect. 2 [34 pp.|; and 43: 
No 5. sect 2. DI D58 
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of Agricultur colleges but 1 member, but it is beginning to build again. At 
ind other instit . f tio iv he present there are 260 members from 51 different for. 
obtained for the | ented ul eign countries, constituting some 14 per cent ot total 
membership he I ¢ is poss! nie pership 


ble at 10-year ented il ible 2 


The institution the nit States are 

listed in order el t r bers 

For practicality lewer that mem HE FIRST FIFTY PRESIDENTS The election to Presi. 
bers are grouped ! ngs “Ut r Colleges dent is the highest honor that the Society can be <tow 
ete.” or “Other Miscellaneo . on a member In this anniversary edition of the Direc. 
last category in | thhiated t bers tory it is appropriate to « onsider the hiographic | data 
as well iS mM fitutiona Mmiations on Our pre sidents. and to note trends. There is a highly 
could not be re eve by recourse to significant trend toward older presidents. The average 
standard biogray nd list ot workers ive of the first 10 presidents was 45.6 vears This has 
in the agricult : . ta I \ , ites are increased for the presidents of each succeeding dei ade. 
included in tl t é Members at to 53.2 for the last decade 

held or other st , ed unde UT heading The presidents received their terminal graduate 
of the mai t f ind addresses as training and most advanced degrees from 23 ditlerent 
given by » per ¢ nad ile i co educational institutions. but two thirds of the devgrees 
operative posit e coll r exper were conferred by 7 institutions: Wisconsin and Cor. 


ment station and s. D rtment of Agr ilture nell, 8 each: Minnesota, 6: University of Michigan, 4: 


These member } tegor How Harvard, 3: and George Washington University and 


ever it is not ft f rT illo Is lowa State (¢ ollege. 2 each. 
complete since lal I l ed DY \ somewhat similar concentration may hye oted in 
the members f » and Q4 Ists of the 22 different institutions from the staffs of which the 


positions culture his: Cornell and Wisconsin. > eacl \linne- 
The very large vy men cota, 4: West Virginia. 3: and 2 each from the Uni- 
be ifiliated wit ; rime \ il versity of California, Canada Department of Agricul. 


Members did not D ! mperalive 1) presidents were chosen: | » Department tf Agri- 


' 

ture is evident: t per cent Of the ture Connecticut Agricultural Experiment Station. 
charter met er . | l4 per cent lowa State ( ollege. and State ( ollege of W ishineton,. 
Cornell Universit Gen Stato pro It is perhaps commonly felt that institutions with the 
vided 12 per ce er , and larger memberships have a disproportionate share of 
among the state pel ent tions this presidents chosen from their staffs. But. dividing the 
lead was generalh ti tl rourt lecade nstitutions. including Canada as a unit. into 5 classes 
Here the lead f | ’ the based on relative size of membership showed that there 
various bran tA fornia, the s surprisingly little difference in the ratio of presi- 
most actively gt S l e ul dents to membership for the four larger groups ( Table 
versities of W \I t ! tly tur 1). though somewhat more presidents have PPN ce. 
nished large at \ the lected from large or medium-size groups than f1 the 
Society, and ent ot 1 very large | s Department of Agriculture or the 
for filth as te , pe! small yroups However no presidents Ve heen 
ship during | ersity of Flori chosen from the very small units. While this group 
da and the State ( \ { re tT does include the institutions with the verv smal! um. 
their respective North Carolina ber of members, it also includes unaffiliated embers, 
State Colle rel ¢ hers exclusive ot ¢ inada ind many In- 

Amon a , dividuals for whom plant pathology may not be a_pri- 
ur neighbor a mary interest. It ean be concluded that. above a very 
sistently furt f the hin small minimum-size membership. the presidents are 
The interest ! { si) va leo chosen trom institutions on a basis a prox f pro- 
lemonstrated { iD thre portional to membership 
second decad t f Before 1940 there appears to have been considerable 
ind Commonwe } iT effective interest among tke members in proposing 
tained at cl ‘ ety candidates for president since ilmost ilf were 
The numbers ‘ t tries 1 elected without having served as vice president How- 
“Other Countri el! f differ ever, De nnin in 1940. 95 per cent of the pre ~idents 
ent countrie | \I b ro have been elected to office directly from the viee-presi- 
vided large ) lore ! leney If this sequence has become more or less the 
countries )D ri I if t Live ( ! ! iston if might he well to recognize tf as suc! modi- 


from Japan w ! | vas Ivil the formal election procedures accordingly 
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tion of presidents from instiutions based on relative 


TaBLe 1.-Sele 


size of memobers/ 


Ratio of presidents 


Size of institution by ‘ Number of to total 
of membership institutions otal % of membership Number of presidents of membership 
Very large 10 I 19.7 1] 0.58 
Large: 3-10 ) 21.4 18 0.84 
Medium: | 3 1] 14.2 12 0.84 
Small: 0.3-1 26 15.4 9 0.58 
Very small 0 remainde 29.3 0 0 
INCREASE IN MEMBERSHIP AND NUMBERS OF PAPERS ly, as measured by abstracts accepted, is shown in 
PRESENTED AT ANNUAL MEETINGS.-The growth curve Fig. 1. While there is considerable yearly fluctuation 
of membership was shown graphically in the first Di at some periods, due to such factors as location and 
rectory. With the exception of the depression years, time of meeting, drops were marked during World 
the growth rate was fairly constant from 1909 to 1940, Wars I and Il. and. to a lesser extent. during the de 
averaging a net increase of about 30 members per year pression The over-all trend shows an increase of 
From a low point in 1943, during World War Il, a about 2 papers per year from 1909 to 1940. Again 
quick recovery had been made by 1947, and member from a low point in 1943, a marked increase in the 
ship increased by 147 members the following year. It number of papers is also evident. This reached the 
now appears that the net growth rate since then is high point——-250 papers—at the Cine innati meeting of 
about 45 members per year, or 50 per cent more than 1956. The current increase is at an average rate of 
that for the first 3 decades, ihout 8 papers per year, the equivalent of at least an 
The presentation of original research papers at the additional paper session every second meeting 
annual meetings is a good index of the vigor of a sci The comparison of rate of growth of membership 
entific society. The number of papers presented year and of papers presented may be made on the basis of 
papers per 100 members. The average for each of the 
five decades is 17. 13, 11, 8. and 10. Thus the high 
er a ai tactile a peels pi ~~] rate of paper presentation by the members of a young 
2s ! Society has gradually fallen off, as might be expected. 
The low during World War I. of about 7. is masked 
s/\1 by the preceding high production for this first decade. 
te J \] The fourth decade, 1939-48, is low because of World 
© Ad War Il. This. of course, is a reduction in paper pres- 
o : ° entation below that due to fall in membership How- 
< , 3 Sven since then there has been i recovery, for the cur- 
o a Ky rent rate is now about equivalent to that of the third 
A | ® i Al nN f \ f decade me —_ ) | 
= | ‘\| j \; *% | ad . Phe ee ot the om let} an wna 
2 e’ WW | ¥ tion of papers both at an undiminishing rate indoubt- 
Sot ay { edly presents problems of program and space arrange- 
« y ' 
LY q ment at the annual meetings, as was emphasized in the 
4 poll of opinion conducted by President George W 
. Se ee Fischer. in 1957.5 We are fortunate to have this prob- 
YEAR lem. for it is evidence of healthy growth 
Fic. 1. \ if papers presente i eeting P| ipatl | l. 19 








D 6 PHY TOPATHOLOGY 
Pape 2.—Growt! the Society institutions and 
Institution or count: 1909 
U.S Dept Acr. W x 3 
U. S. Dept. Agr. Belt \I 

| Ss Dept Agr. O1 

| Ss Dept. Agr. Coops tive 

U.S. Dept. Agr. Tota 53 
University of Calif 2 
University of Wis 

Cornell Universit 16 
University of Florida ; 
University of Minnesota 2 
State College of Washir 

North Carolina State C rs 
Michigan State Universit 2 
Ohio State Universit 2 
Louisiana State Uni | 
Oregon State Co f | 
Pennsylvania State | l 
Purdue Universit 2 
lowa State Universit l 
Texas Agr. & Mech. 
University of Illinois I 
Clemson Agricultural C 9 
Colorado State Unive t 

University of Nebraska | 
University of Georgi l 
University of Arkansas 

University of Marylan | 
Rutgers University ] 
Virginia Polvte hni Ir tute ] 
University of Ida} 

Oklahoma Universit 

Bovce Thompson Instit 

California Dept. Agricultu 

E. I. du Pont de Nem: urs & ( 

Kansas State Colleg: 

Connecticut Agr. Expt. Stat 
Mississippi State Cy 
University of Missor 
Shell Chemical Co 

University of Tennesse 
University of Wvyomin 

Alabama Polytech 

Dow Chemical Co 

Fort Detrick 

South Dakota State ¢ ( 

University of West Virgil , 
American Cyanamid ( a 
University of Arizona 

University of Kentucky ; 
University of Mas - 
Rohm & Haas Co 

California Packing | 

California Spray-Chemical ( 

Illinois Natural History Su 

Olin Mathieson Cher ( 

Campbell Soup © 

University of Delawar s 
University of Maine Fe 
Stauffer Chemical ( - 
Food Mac hinery ¢ 

Merck & Co 

New Mexico Co Aor. A \I \ 

Utah State Universit 

Other colleges . 
Other industries a“ 
Miscellaneous 
Total United Stat we 
Hawaii 124 
Puerto Rico 

Canada 

Other countric | 
Grand total () 
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30 
29 


26 


84 
129 
146 
1597 
14 
83 
$8) 179 (52) 
1880 
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ANNUAL MEETINGS, NUMBER OF ABSTRACTS OF PAPERS PRESENTED. sf 
AND TOTAL MEMBERSHIP 


, 
NO. DATE PLACE JOINT WITH ABSTRACTS MEMBERSHIP® "4 
l 1909 Dec. 30-31 Boston, Mass. AAAS 10 130 ; 
2 1910 Dec. 28-30 Minneapolis, Minn. AAAS 23 167 i} 
3 1911 Dec. 27-28 Washington, D. C. AAAS 13 249 : 
j 1912 Dec, 31-Jan. 3 Cleveland, Ohio AAAS 15 240 
5 1913 Dec. 30-Jan. 2 Atlanta, Ga. AAAS 12 271 j 
6 1914 Dec. 29-Jan. |] Philadelphia, Pa. AAAS 58 293 2 
7 1915 Dee. 28-31 Columbus, Ohio AAAS 66 335 
8 1916 Dee, 27-30 New York, N.Y. AAAS 63 807 q) 
9 1917 Dee. 28—-Jan. 1 Pittsburgh, Pa. AAAS 12 387 vi 
10 1918 Dec. 23-28 Baltimore, Md. AAAS 15 wo » 
ll 1919 Dec. 29-Jan. 2 St. Louis, Mo. AAAS 47 152 1 
12 1920 Dec. 27-31 hicago, Ill. AAAS 80 195 ° 
13 1921 Dec. 27-30 Foronto, Ont. AAAS y7 539 
14 1922 Dec. 27-30 Soston, Mass, AAAS 74 5°39 ', 
15 1923 Dec. 27-Jan. 1 Cincinnati, Ohio AAAS 113 <¥ ‘ 
16 1924 Dec. 29- Jan. | Washington, D. C. AAAS 18 606 
17 1925 Dec. 28-31 Kansas City, Mo. AAAS 67 603 
18 1926 Dec. 28-31 Philadelphia, Pa. AAAS oh 650 ". 
19 1927 Dec. 28-30 Nashville. Tenn. AAAS 83 685 J 
20 1928 Dec. 28-3 New York, N. Y. AAAS 9] 794 ' 
2) 1929 Dec. 28-31 Des Moines, lowa AAAS 98 7609 ’ 
22 1930 Dee. 30-Jan. | Cleveland, Ohio AAAS 86 828 
23 1931 Dec. 29-3 New Orleans, La. AAAS R89 836 
24 1932 Dee. 28-30 Atlantic City, N. J. AAAS 117 827 
25 1933 Dee, 28-30 Boston, Mass. AAAS 57 774 ' 
26 1934 Dec, 27-29 Pittsburgh, Pa. AAAS 110 798 “a 
27 1935 Dec. 31-Jan. 3 St. Louis, Mo. AAAS 9] 832 
28 1936 Dec. 28-31 Atlantic City, N. J. AAAS 79 965 
29 1937 Dec. 27-30 Indianapolis, Ind, AAAS 105 1053 ’ 
30) 1938 Dec. 27-30 Richmond, Va. AAAS 11] 1077 
3] 1939 Dec. 27-30 Columbus, Ohio AAAS 12] 1082 * 
32 1940 Dee. 27-31 Philadelphia, Pa. AAAS 11) 1128 t 
3: 1941 Dec. 29-Jan. 1 Dallas. Tex. AAAS 103 1118 " 
34 1943 Feb. 12-14 Columbus, Ohio b 87 1085' 
35 1943 Dee. 4-6 Columbus. Ohio ESA‘ 38 1060' 
6 1944 Dec. 9-11 Cincinnati, Ohio Alone 80 1089! 
37 1946 Mar. 27-30 St. Louis. Mo. AAAS 84 1100 
38 1946 Dec. 28-30 Cincinnati. Ohio AAAS 102 1304 
39 1947 Dec. 28-30 Chicago, Hl. AAAS 127 1350 
) 1948 Dec. 6-8 Pittsburgh, Pa. PAA 112 1497 
4] 1949 Dec. 28-30 New York, N . # AAAS 136 1575 
42 1950 Dec. 1-3 Memphis, Tenn. PAA 169 1533 
13 1951 Dee 9-12 Cincinnati, Ohio PAA. ESA 176 1623 
+4 952 Sept. 7-10 Ithaca, N. Y. AIBS' 133 1633 
15 1953 Sept. 6 10 Madison, Wis AIBS 174 1736 
Ww 1954 Aug. 24-27 Estes Park, Colo. PAA 208 1737 
47 1955 Dec. 27-30 Atlanta, Ga. AAAS 185 1735 
18 1956 Dee. 5-8 Cincinnati, Ohio PAA 250 1846 
19 1957 Aug 25-29 Palo Alto, Calif. AIBS 158 1901 
0 1958 Aug. 24-28 Bloomington, Ind AIBS 
“American Association for the Advancement of Science 
"Council and War Committee only. 
Entomological Society of America and American Associa tion of Economic Entomologists 


*Potato Association of America. 
* American Institute of Biological Sciences 
t Abstracts were accepted, and later published for AAAS meeting in New York. scheduled for Dec. zi-Si, 1912 and 
later canceled 
* Membership is on or about Dec. 31, unless otherwise indicated 
"February 12, 1943. 
' December 6th 
1 December Lith 
(52) 
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AST O CERS, EDITORS-IN-CHIEF AND COU NCILORS-AT-LARGI 


(LOUNCILORS-AT-LARGI 


1909 a ae. a. 2 oe B. M. Duggar J. B. S. Norton 
1910 Po i \. F. Woods \. D. Selby H. H. Whetzel 
191] ae oe L. Ae 2 (;. P. Clinton Erwin F. Smith 
1912 GS FA Fr. C. Stewa Erwin F, Smith W. A. Orton 
1913 a eS Haven M lf W. A. Orton W. J. Morse 
1914 Haven M F. D. Ker W. J. Morse H. R. Fulton 
L915 mw. H.W W. A. Orton H. R. Fulton Mel T. Cook 
1916 Erw Ys Vel T. Cook kK. C. Stakman KF. D. Kern 

1917 Mel T. ¢ ( ! Brooks KF. D. Kern H. S. Jackson 
1918 E. M. 1 C. W. Edgerton H. S. Jackson L. R. Jones 
1919 et. S 1. bk. Melhu L. R. Jones Donald Reddick 
1920 Wee the Bo see i Donald Reddick (,. H. Coons 
192] Donald Red G. H. Coons G. H. Coons \. J. Giddings 
1929 E. <3 \. J. Giddings H. B. Humphrey I. EK. Melhus 
1923 GG 3 Yr, D. Fre ne I. Ek. Melhus M. F. Barrus 
1924 rp. 1 | H. I \I. F. Barrus C. R. Orton 
1995 cw M.F.B C. R. Orton Wm. Crocker 
1996 lr EM H. B. Hu rey Wm. Crocker J. B.S. Norton 
1997 M. F. B mF. 2 1. B. S. Norton C. L. Shear 
1928 H. P.B F. D. C. L. Shear Fk. D. Fromme 
1929 a: J. 2 a. 8 ett Kk. D. Fromme M. W. Gardner 
1930 Ss \l. W. Gardner W. D. Valleau H. P. Barss 
1931 M. W. ¢ L. M. M H. P. Barss G. W. Keitt 
1932 Pak 1G. D G. W. Keitt L. O. Kunkel 
1933 ae N. &. Steve L. O. Kunkel Carl Hartley 
1934 N. E. Ste G. W. Keitt Carl Hartley F. D. Heald 
1935 a; 2. % Fo he Fk. D. Heald I. C. Walker 
1936 GG. m. * ( HH 1. C. Walker N. E. Stevens 
1937 CW XK H. W.A rsol \. E. Stevens Charles Chupp 
1938 H. W \ rR. W. ¢ Charles ( hupp J. J. Christensen 
1939 c. R. ( ( pp }. J. Christensen kK. B. Lambert 
1940 Charles ( b, Ses. H. W. Anderson J. B. Kendrick, Sr. 
194] c C4 i ee ns 1. B. Kendrick, Sr J. G. Horsfall 
1942 L. M. H }. C. Walker 1. G. Horsfall H. A. Rodenhiser 
1943 I. ( \ = I st H \. Rodenhiser J. G. Leach 
1o44 a. Bb. K lrick, S }. G. Leach R.S. Kirby 
L945 H. B te. 4 R. S. Kirby R. W. Goss 
1016 rH a ee R. W. Goss ( M. Tucker 
1947 A J. R ROS. K ' C. M. Tucker J. H. Jensen 
1948 R. S. K W. D. \ 1 J. H. Jensen S. J. P. Chilton 
1949 W_ Db. \ ( M. | S. J. P. Chilton W. H. Tisdale 
L950 ( M. 7 3 HH ’ W. H. Tisdale G. | Vie New 
195] ae. ae (, MeN S. J. P. Chilton G. C. Kent 

195 G. L. MeN G. F. Weber G. C. Kent (,. A. Zentmyer 
L953 I. G. D SE. G. A. Zentmyer G. W. Fischer 
1954 G. F. We H Hart G. W. Fischer P. R. Miller 
L955 LH { \. I eC! P. R. Miller W. C. Snvder 
1956 Helen H P. R. Mille W. C. Snvder S. E. A. MecCallan 
1957 Sc. WW i &. 5: F S. E. A. McCallan Roy A. Young 


1958 FP: wea! Ww. C. Snya Roy A. Young Roderick Sprague 





ek 


eT 


1958 | 


SECRETARY-TREASURER 


1909-18 C. L. Shear 
1919-22. G. R. Lyman 
1923-28 RK. J. Haskell 
1929-34 F. C. Meier 


PREASURER 


1935-43 H. A. Edson 

1944-46 R. M. Caldwell 
1947-49 M. C. Richards 
1950-52 \. E. Dimond 


1953-58 Saul Rich 


Ames. Ade lina 
Arthur. J. C 
Bain, S. M 

Ball, O. M 
Ballard. W. 5 
Barre. H. W 
Barrett, J. T. 
Barrus, M. F. 
Beckwith. i¥ D. 
Bessey. Chas. E 
Bessey. Ernst A. 
Blakeslee. A. F. 
Bolley, H. L. 
Brooks, Chas. 
Brown, Nellie A. 
Buller, A. H. R. 
Butler. O. 
Carlton. M. A. 
Charles, Vera K. 
Clinton, G. P. 
Collins, J. Franklin 
Cook, Mel 1 
Dandeno, J. B 
Davis, J. J 
Dorrance. Anne 
Duggar. B. M. 
Eastham, J. W. 
Edgerton. Cc. ¥ 
Edson, H. A 
Farlow. W. G 
Fawcett. H. S 
Field, Ethel ¢ 
Fitzpatrick. Harry M. 
Floyd, B. F. 
Freeman. E. M. 
French, G. T 
Fulton, H. R 
Galloway. B a 
Garman, Harrison 
Giddings. N. J. 
Gilbert, A. H. 
Gilbert, W. W. 
Griggs. Robert F. 
Groh, Herbert 
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SECRETARY 


1935-37 H. P. Barss 
1938-41 R.S. Kirby 
1942-44 C. C. Allison 
1945-47 E M. Johnson 
1947-50 Curtis May 
1951-53 S. E. A. McCallan 
1954-56 G. A. Pound 
1957-59 W. B. Hewitt 


CHARTER MEMBERS 


Grossenbacher. J. C. 
Gussow. H. T. 
Hall, J. G. 
Halstead. B. D. 
Harding. H. A. 
Harper, R. A. 
Hart, W. O. 
Harter, L. L. 
Hartley. Carl 
Hawkins, Lon A. 
Heald, F. D. 
Hedgecock, G. G. 
Hedges, Florence 
Hibbard, R. P. 
Horne, Wm. T. 
Humphrey, C. J. 
Jackson, H. S. 
Jagger, Ivan C. 
Jamieson, Clara O. 
Jensen, C. N 
Johnson. Edw as 


Jones, | ° R. 
Kern. F. D. 
Lawrence, W. H. 
Lewis, C. I 


Lox khead. W. 
Lutman, B. F. 
McCulloch, Lucia 
McKenney. R. E. B. 
Manns. Thomas F. 
Markham. Frances G. 
Metcalf, Haven 
Miles, Geo. F. 
Viorse. W. 7 
Murrill. W. A 
Norton. J. B.S. 
O'Gara. P. J 

Olive. E. W. 
Orton. W. A 
Pammel. L. H. 
Patterson. Flora W. 
Peck. Chas. H. 
Pollock. J. B. 


D9 


EDITOR-IN-CHIEF 


1911-14 L. R. Jones 
1915-17 Donald Reddick 
1918-20 W. A. Orton 
1921-24 Perley Spaulding 
1925-28 E. C. Stakman 
1944-51 Helen Hart 
1929-43 H. B. Humphrey 
1952-54 W. C. Price 
1955-57 A. F. Ross 
1958-00 =~E. E. Wilson 


Pool, Venus W. 
Rand, F. \ 
Reade, J. M. 
Reddick, D 
Reed. (,e0 M 
Reed, H. S 
Rittue, E. ¢ 
Roberts. J. W 
Rolfs, F. M 
Rolfs, P. H. 
Rorer, James Birch 
Scott. W. M 
Seaver, Fred J. 
Selby. A. D 
Shaw. H. B 

Shear. C. | 
Sheldon, J. I 
Smith, Erwin F. 
Smith, Ralph I 
Snyder, Clifford E 
Spaulding. Perley 
Speare, Alden 
Stevens, F. | 
Stewart, F. ¢ 
Stewart. V. B 
Stone. R. E 
Swingle. Dean B 
Taubenhaus. J. J 
Thaxter, Roland 
Thomas, M. B. 
Townsend, C. O 
Van Hook. J. M 
von Schrenck, Hermann 
Waite. M. B 
Walcott, Geo. N. 
Walker, Leva Belle 
Wallace, Errett 
Whetzel, H. H. 
Wilcox, E. Meade 
Wilson. Guy West 
Wolf. k \ 

Wood, Anna K 
Woods, A. Ff 
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ORGANIZATION FOR 


Council 


1958 


President Pat R. M Editor-in-Chief of Phytopathology KE. E. WiLtson (3 
President-Elect—-GL! fa years, expires 1960 } 
Retiring President—Gro \\ SCHEI Councilors—Roy A. Younce (at large), Ropericx 
Vice-President— W am C. SNYDEI SPRAGUE (at large), D, E. Etxis (Southern). 
Secretarv—WiILLIAM B HEWITI il expires J). W. Heusercer (Potomac). J. A. MILBRATH 
1959) (Pacific), W. H. Siti, Jr. (North Central). D. 
lreasuret Saunt R expires LYo6 S. WELCH ( Northeastern ) 
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DIVISIONS 


The Office ( Di '] \t least 2 of the Divisions are known to have been 
ire tabulate 1 lace formed from earlier associations ol plant pathologists, 
of the ant ted.! [he Pacifie Division was formed from the “Western 
The ( 1 1) American Phytopathological Society,” created a year 
1999. wher I earlier. in 1914. From a group of “New England Plant 
mation ey ( Soci Pathologists” that had met in 1931, 1937, and 1940, 
In ae d ( ) p the New England Division was created in 1941, and 
resented > ( r. The enlarged to the present Northeastern Division in 1946, 
Canadian D ej! [he geographical areas embraced by the various Di- 
Presiden ’ ( Dhese isions, which, as may be seen, can overlap. are as 
represental ? S follows 
the Canadian Pacific —California. Oregon, Washington, Arizona, 
fret Dit ition Utah. Nevada. Idaho. Montana. British Columbia, 
ee - Dix \laska. and Hawaii; and, informally, New Mexico, 
ions ( ‘ ip Colorado. and Wyoming 
neal SO ern—Virginia, North Carolina, South Carolina, 
Pp 0 
tively. The ( in Georgia, Florida, \labama. Mississippi, Tennessee, 
Division ' Kentucky. Arkansas. Louisiana. Texas, Oklahoma, New 
man Cana ( exico, and Arizona. 

Vor astern—Maine. New Hampshire, Vermont, 

; \ckr ; \Viassachusetts. Rhode Island. Connecticut, New York. 
in l 
wiats S " vy N New Jersey. and Pennsylvania 
Kreutz , M Pi «District of Columbia, Maryland, Dela- 
G. B. Lu Be ae ire wrthern Virginia, and West Virginia. 

Sg . ~ Vorth Central—Ohio. Indiana. Michigan, Wisconsin, 

m ; [}linois Kentucky. Missouri lowa, Minnesota, North 
il { 
ve Dak South Dakota. Nebraska. and Kansas. 

OTOMAC DIVISION 

1 | / Se Tre Cour lor 
1o44 | a B. H c. | Mar na Barss 
1945 | re ¥. 3 Tapke R. J. Haskell 
1946 Fel ( v. Ff. 7 W. F. Jeffers R. J. Haskell 
194 be i | W. W. Dieh I Kk. Clayton 
1948 Fe Ci J. B. Dema P. R. Miller 
1949 Fe ‘ | (Ox ). B. Der P. R. Miller 
1950 M Ss. PL. De J. B. Demaree (. L. Lefebvre 
1951 Fe 1. B. De H. R. Ti C.. &.. (oz 
1952 | \I H. R. The : C. &B. Go 
1953. Fe W.H H. R. The S W. J. Zaumeyer 
1954 M I K Phi | O. Wea \\ ]. Zaumever 
1955 M ). G. Lea L. O. Weave W. D. MeClellan 
1956 Mat K. W. Ki L. O. Weaver W. D. MeClellan 
1957 Fe \l L. O. Weay J. G. Moseman |. W. Heuberger 

\ y Fort Detrick, Md 
CENTRAL DIVISION 
f | Pres il S Tre ( inculor 

1948 J H. ¢ Sr J. C. Walker M. F. Kernkamp W. F. Buchholtz 
1949 Ju ae LL. E. Melehers M. F. Kernkamp W. F. Buchholtz 
1950 Jur to Be H. H. Thornberry M. F. Kernkamp W. Q. Loegering 
1951 J I | Vl. F. Kernkamp J. R. Shay E. W. Hanson 
1952 Au \I K p J. R. Vaughan J. R. Shay E. W. Hanson 
1953 Jur K 1) 1 Cation J. R. Shay E. W. Hanson 
1954 Jur y ) ( C. O. Johnston \I. B. Linn J. R. Shay 
1955 A a 2 }. J. Christensen M. B. Linn J. R. Shay 
1956 Jur K }, n W. b. Allington M. B. Linn W. H. Sill, Je 
19 lu W. b. Allington E. W. Hanson W. H. Sill, Jr. 
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QO. Smith 
E. Owens 
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W. Bennett 
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President 


tt 
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l ice-President Si Treas Coun or 
H. S. Jackson W. T. Horne 
1. T. Barrett W. T. Horne 


James McMurphy W. T. Horne 


i P Meines ke W | Horne 


F. D. Heald 


J. W. Hotson S. M. Zeller H. S. Reed 


J. P. Bennett Hungerford F. D. Heald 


C. E. Owens S. M. Zellet 
D. G. Milbrath B. A. Rudolph W. T. Horne 
Kubanks Carsnet B. A. Rudolph }. T. Barrett 


J Ml Raedet B \ Rudolph ( I 


(lwens 


I P. MeWhorter B.A Rudolph 


J. M. Raeder 
B. A. Rudolph . 


C. W. Bennett B. A. Rudolph r. E. Rawlins 
( W Bennett | ) Le ich I. W Hotson 
B. | 


Dana 


L. D. Leach Eubanks Carsner 
lr. E. Rawlins + 
R. B. Streets C. E. Yarwood N. J. Giddings 
L.. D. Leach . 
B. I Ri hards ( | Y arwood (, \ H iber 
KE. E. Wilson 
H. R. MeLarty G. W. Fischer L. D. Leach 


| D. Cochran (>. W. Fischer Vu. W Gardner 


G. W. Fischer (,. A. Zentmyer 

W. C. Snyder (,. A. Zentmyer L. C. Cochran 
E. C. Blodgett s 

W. B. Hewitt (,. A. Zentmyer S. M. Diet 
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G. L. Stout t. A. Young W. B. Hewitt 
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DIVISION 
I e-President Sec.-Treas. Councilor 
\ \ Ne ibbin R | Stone \W P kK razet 
P. A. Murphy 
J. H. Faull R. E. Stone KF. L. Drayton 


W. H. Rankin R. E. Stone B. T. Dickson 
W. P. Frazer R. E. Stone 
W lr. MacClement” 
B. T. Dickson R. E. Stone (>. C. Cunningham 
\W | MacClement R I Stone CS. 2 Berkeley 
nt R. E. Stone D. R. Sands John Dearness 
John Dearness D. R. Sands D. L. Bailey 
D. L. Bailey D. R. Sands W. P. Frazer 
KF. L. Drayton D. R. Sands . R. Bisby 
(;. H. Berkeley DD). R. Sands J. G. Coulson 


ylved on formation of Canadian Phytopathological Society 


dent, no longer resident in Canada. 
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NORTHEASTERN DIVISION 
{ Pre Vice-President Sec.-Treas. Coun 

1941 June 25 \ ' }. G. Horstall F. L. Howard F. L. Howard 
1942 Feb. 9 x R. | b. | Lut in | F. Guba M. ¢ Richards F. L. Howard 
1943 Feb. 2 \ H { I I (,uba R. Marshall M. C. Richards (). ¢ Boyd 
1944 Feb 24 \ i \I \I ( Ric rds LD) Folsom (. \. Zentmyer 2 ( . Bovd 
1945 Feb. 15 16 Waltl Vi D. Folsom Fk. L. Howard I, Sproston, Jr. M. C. Richards 
1945 Dec. 4 New H Co KF. L. Howard P. J. Anderson I. Sproston, Jr. M. C. Richards 
1946 Nov. 26-2 Amherst, M Ss. E. A, MeCallan M. T. Hilborn W. T. Schroeder T. Sproston, Jr. 
1947 Nov. 25 2¢ I igt XN. \ a. % Boyd D. H. Palmiter LL. M. Black S. E A. Mc( allan 
1948 Dec. 6-8 Pit 1. H. Palmiter E. M. Stoddard L. M. Black S. E. A. MeCallan 
1949 Dec. 28 30° New .. Y bE. G. Rex k. G. Rex S. G. Younkin M. T. Hilborn 
1950 Dec. 19-20 VW. Ss Ma E. M. Stoddard J. M. Hamilton S. G. Younkin L. M. Black 
1951 Nov. 6 wi a Ma J}. M. Hamiltor S. G. Younkin J. S. Tidd L. M. Black 
1952 Nov. 6 Vv. S Vi S. G. Younkin J. S. Tidd \. B. Burrell Fk. O. Holmes 
1953 Nov. 5-6 WwW. S Ma J. Ss. Tidd A. B. Burrell Ss. Tarjan F. O. Holmes 
1954 Nov, 45 Vv. S Ma \. B. Burrell 2. 4 larjan B. H. Davis E. G. Rex 
1955 Nov. 3-4 W. Sy Ma Fk. O. Holme B. H. Davis B. A. Friedman E. G. Rex 
1956 Nov. 8-9 W. Sy Ma H. Davis B. A. Friedman \. E. Rich D. S. Welch 
1957 Nov 8 Vv. S Va Bb. A. Friedmar A. E. Rich J. E. Livingston D. S. Welch 

Formation of New En ) iro tt New England Plant Pathologists.” 

First Meetir 1) Non I 

Net witl parent 

SOL THERN DIVISION 
{ V r President J e-President Sec.-Treas. Cs ( 

1918 Jan. 30-Feb. 1 \t ( H. W. Barre C. W. Edgerton Hi. E. Stevens 
1919 Feb. 26-28 I} Ala (. W. Edgertor J. A. Elliott H. W. Barre 
1920 Feb. 24-25 \ ( S. H. Essary CA t J}. A. MeClintock H t. Rosen 
1921 Feb. 15-1 | K J. A. Elliott J. J. Taubenhaus Cc. W. Edgerton 
1922 Feb. 20-22 \ ( H. W. Bar S. H. Essary J. J. Taubenhaus L. R. Heslet 
1923 N 
1924 Jar 1O-1: \ ( ») Sherbakoff D. C. Nea L. FE. Miles L. R. Hester 
1925 keb , 4 \ ‘ | Nea 5 E. Miles ( \. Ludwig 
1926 Feb. 3-5 \ (,a S. G. Lehman W. B. Tisdale C. A. Ludwig 
1927 Keb. 2-4 Atla ( W. B. Tisdale V. H. Young C. A. Ludwig 
1927 Dee. 28-30" \ | Bb. B. Higgins V. H. Young W. B. Tisdale 
1928 July 11-13 Exper ( R. FL Poole H. H. Wedgeworth B. B. Higgins 
1929 Feb. 5 H t Pey C. D. Sherbakoff L. E. Miles R. F. Poole 
1930 Feb. 5-7 \I L. BE. Mi R. F. Poole 
1931-1933 \ L. E. Miles L. E. Miles 
1934 Jan. 31-1 \l D. C. Nea kK. Weber E. C. Tims V. H. Young 
1935 Jan. 31-Feb. 1 \ ( ( KF. Weber C. W. Edgerton J. C. MeKee V. H. Young 
1936 Feb. 5 ] \I { W. Edgerton \. N. Brooks : VMeKee G. F. Weber 
1937 Feb. 5 Na ¢ \. N. Brooks D. C. Neal J. C. McKee G. F. Weber 
1938 Feb. 2-4 \ ( ( Vl. Armstrong V. H. Young Luther Shaw 4. N. Brooks 
1939 Feb. 1 1 \. ( Plakidas (. H. Arndt Luther Shaw 4. N. Brooks 
1940 Feb. 7.9 | \ ( H. Arndt A. L. Harrison Luther Shaw ( M. Armstrong 
1941 Feb. 5, 6 \ \. A. Dunlap Luther Shaw I. L. Forbes G. M. Armstrong 
1942 Feb. 4 ¢ \l S. G. Lehman W. H. Thorp I. L. Forbes A. ( Plakidas 
19431944 \ t I. L. Forbes \. G. Plakidas 
1945. 1946 \ I. L. Forbes C. H. Arndt 
1947 Jan. 15 1 Biloy \I \. L. Smitl C. J. Nusbaum W. W. Ray S. G. Lehman 
1948 Feb. 12 14 W I ¢ I. L. Forbes L. M. Blank J). A. Lyle S. G. Lehman 
1949 Jan. 31 Fe b | L. M. Blank W. A. Jenkins J. A. Lyle A. L. Smith 
1950 Feb. 9 11 I} \ \ \ \ Jenkins Phares Decker |. A. Lyle a. 5 Smith 
1951 Der l > \l PI ires De KCI \ | Harrison }. \ Lvle Coyt Wilson 
1952 Feb. 4.6 At ( J. H. Jensen \. L. Harrison J. A. Lyle Covt Wilson 
1953 Feb. 9-11 New O S. S. lvanoff J. H. Miller J. A. Lyle Ss. J. P. Chilton 
1954 Feb. 1-3 ) Tex 1, H. Miller Tr. W. Grahar G. B. Lueas S. J. P. Chilton 
1955 Feb. 7.9 l | Ky lr. W. Graham J. A. Lyle G. B. Lueas J. L. Allison 
1956 Dec. 27-30 \ ta. ¢ J. A. Lyle W. W. Hare G. B. Lueas J. L. Allison 
1957 Feb. 4-6 \la W. W. Hare (. B. Lueas W. J. Martin D. E. Ellis 
1958 Feb. 3-5 Litt R \ (,. B. Lueas BE. M. Cralley W. J. Martin D. E. Ellis 

"Met with pare! 

First day in joint sess x ie Divi Beltsville, Md 

The January and Febr tit were held in conjunction with the Association of Southern Agricultural Workers. 
The 1918 and 192] eetir helieved to have been held with the A.S.A.W., as indicated, but confirmation is not 


ivailable 
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Arnold, Wilfred \N., ~ ' sitv of Hilgard Ave., Los Angeles 24. Calif (Floricultural 
California, Los A ( \ Pollut pathology: seed-borne pathogens; heat therapy: patho- 

Arny, Deane CC. Prof Agr ' {1 Plant Pa gen-free stock.) 
thology, Departmer Pat \ ersitv. of Baker, Ralph. Assistant Professor of Botany at Plant 
Wisconsin. Mad 6 W ; eat Pathology Botany and Plant Pathology Department, 
ment.) Colorado State University, Fort Collins, Colo. Root 

Asuyvama, Hidefumi. P p Pat ov. Fa infecting fungi; floricultural pathology: bean diseases: 
ultv of Agricult | Doky Bunkvo-ku sexuality of fungi.) 

Tokyo, Japan ( Bald, John Grieve. Professor of Plant Pathology. De- 

Atkins, Irvin M. Ag: 1 Sma Grait partment of Plant Pathology, University of California, 
Research Progr ) f Avcron Kas 405 Hilgard Ave.. Los Angeles 24, Calif Virus dis- 
Agricultural at Vi e. | ‘ Static eases: diseases of ornamentals.) 

Tex. (Cerea ' Baldwin, Ira Lawrence, Vice President « \cademi 


Atkins, John G., Jr. | tf ps Researcl Affairs, Room 100, Bascom Hall, Universi f Wiseon- 
Division, Agr t R - 1 States sin. Madison 6. Wis. (Microbiology. ) 


Department of A O. Box 29 Beaumont Ballard, William S. (Charter, Life) Retired Senior 

Tex. (Cereal <¢ Pathologist, United States Department of Agriculture, 
Atkow, Kirk L. Pro! Pat y. Depart 137 Cornell Ave.. Fresno 5, Calif. Physiological and 

ment of Botany and P Lite Sect R | virus diseases of fruits and vines.) 

ing, Purdue U1 I SO’ Bancroft, John B. Professor of Plant Pathology, Depart- 

bean diseases ent of Botany and Plant Pathology, Life Science Build- 
Atwood, Harry. \ Kn j () } ra ng. Purdue University, Lafayette. Ind (Virology 


Building, Columbu 0 B pat hie ’ Banfield, W. M. Department of Botany, University of 
Aveock, Robert. A- { HH ul Cy S Massachusetts, Amherst, Mass 

Research Station, Cast M3 Dis : of Banttari, Ernest Eino. Graduate Student, Department 
vegetable 1 ort t ! of Plant Pathology, University of Minnesota, st. Paul, 


Avers, Ed L. 101 | Rd. West, B Minn 
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Bardin, Roy. | t Pathologist, Monterey County De- 
partment ot Agric iture, 120 Wilgart Way, Salinas, Calif. 
(Plant diseases survey; vegetable pathology.) 

Barker, Henry D. Chief, Cotton and Cordage Fibers Re- 
search Branch, Plant Industry Station, Beltsville. Md. 
(Cotton production research.) 

Barksdale, Thomas H. Graduate Research Assistant, 
Department of Plant Pathology, Cornell University, 
Ithaca. \. Y. (Virus diseases.) 

Barnes, Ervin H, Graduate Student, Department of Bot 
anv and Plant Pathology, Purdue University, Lafayette. 
Ind. (Host-parasite interactions; biochemical differentia- 
tion of races.) 

Barnes, George L. Agent, United States Department ot 
Agriculture; Assistant Plant Pathologist, Department of 
Botany and Plant Pathology, Oklahoma State University. 
Stillwater, Okla. (Diseases of pecans and small fruits.) 

Barnes, John M. Graduate Student, Department of 
Plant Pathology, Cornell University, Ithaca, N. Y. (Ce- 
real diseases; genetics of fungi.) 

Barnes, William Carroll. Superintendent, Clemson Col- 
lege Truck Experiment Station, Box 3158, St. Andrew’s 
Branch. Charleston, S. C. (Plant breeding: vegetable 
crop nutrition culture.) 

Barnett, Horace L. Professor of Mycology and Mycolo- 
gist in Agricultural Experiment Station, Department of 
Plant Pathology, West Virginia University, Morgantown, 
W. Va. (Mycology: physiology of fungi; parasitism.) 

Barre, Henry W. (Charter, Life) Retired Pathologist, 
102 Hilerest, Clemson, S. C. (Cotton, fruit, and vegetable 
diseases, } 

Barrett, James T. (Charter, Life) Professor of Plant 
Pathology, Emeritus, 125 Hilgard Hall, University of 
California, Berkeley 4, Calif. (Mycology, Phytophthora 
and Phycomycetes in general.) 

Barrus, Mortier Franklin. (Charter, Life) Professor of 
Plant Pathology, Emeritus, 201 Plant Science Building. 
Cornell University, Ithaca, N. Y. (General pathology.) 

Barss, Howard Phillips. (Life) Retired Plant Patholo 
gist. 6129 S. W. 45th Ave., Portland 19, Ore. (General 
plant pathology and plant disease control.) 

Bart, George J. Plant Pathologist, Ohio Agricultural 
Experiment Station, Wooster, Ohio. (Forest and shade 
tree diseases.) 

Bateman, Durward Franklin. Graduate Student, Ds 
partment of Plant Pathology, Cornel! University, Ithaca 

(Vegetable and ornamental diseases.) 

Batista, A. Chaves. Professor of Plant Pathology, Direc- 
tor. Instituto de micologia, Universidade do Recife, Av. 
Rosa e Silva, 374 Recife, Pernambuco, Brazil. (Mycol 
ogy: plant pathology.) 

Bauer, Allen Henry. Associate Professor of Plant Pa 
thology Extension, Room 212, Buckhout Laboratory, Penn- 
sylvania State University, University Park, Pa. (General 
plant pathology; fruit, potatoes, ornamentals, turf, and 
vegetables, ) 

Baxter, Dow V. Professor of Forest Pathology, School 
of Natural Resources, University of Michigan, Ann 
Arbor, Mich. (Woodrots; forest plantation diseases: 
geographical and ecological incidence of populations of 
the polypores.) 

Baxter, Luther W. Associate Plant Pathologist, Botany 
Department, Clemson College, Clemson, S. C. (Forage 


and ornamental diseases; nematode diseases.) 
Beach, Walter S. (Life) Emeritus Professor of Plant 


Pathology, Pennsylvania State University, University 
Park. Pa Diseases of vegetable. mushrooms, tobacco, 
and turf.) 

Beale, Helen Purdy. Emeritus) Stonecrest Rd., Rural! 
Route No. 2. Ridgefield, Conn. (Plant viruses.) 


Beattie. R. Kent. (Life) Piney Branch Farm. North 
Glen Rd.. Route 1, Rockville, Md 

Becker, Robert F. Assistant in Horticulture, 200 Whitten 
Hal University of Missouri, Columbia. Mo. (Plant 
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Beckman, Carl H. Assistant Research Professor of Plant 


Pathology, Department of Plant Pathology-Entomology, 
University of Rhode Island, Kingston, - f ( Physiology 
of parasitism; wilt diseases.) 

Becnel, Irwin J. Director of Agricultural Research, Free- 
port Sulphur Company, P. O. Box 1520, New Orleans 5, 
La. (Fungicides.) 

Bega, Robert V. Plant Pathologist, California Forest and 
Range Experiment Station, United States Department 
of Agriculture; Associate in Plant Pathology, Depart- 
ment of Plant Pathology, University of California, Berk- 
eley, Calif. (Biology of rust fungi, root disease fungi; 
forest pathology.) 

Bell, Carl F. Graduate Assistant, Department of Botany 
and Plant Pathology, The Ohio State University, Colum- 
bus 10, Ohio. (Teaching.) 

Bell, Frank H. Rohm and Haas Company, Av. Wilson 
1218-908, Lima, Peru. (Fungicides; general plant pa- 

thology.) 

Bellingham, Roscoe C. Plant Pathologist, United States 
Department of Agriculture, Botany and Plant Pathology 
Department, Oklahoma State University, Stillwater, Okla, 
(Plant pathology; cereal viruses.) 

Benedict, R. A, 2214 Beverly Rd... Brooklyn, N. Y. 

Benedict, Stanley H. Division Representative, Shell 
Chemical Corporation, Agricultural Chemical Sales Divi- 
sion, 460 Park Ave., New York 22, N. Y. (Fungicides; 
nematocides. ) 

Bennett, Carlyle W. Principal Pathologist, United States 
Department of Agriculture, and Superintendent, United 
States Agricultural Research Station, P. O. Box 98, 
Alisal Branch, Salinas, Calif. (Plant virus diseases.) 

Benson, Albert P. Botany and Plant Pathology Depart- 
ment, Michigan State University, East Lansing, Mich. 

Beraha, Louis. Plant Pathologist, United States Depart- 
ment of Agriculture, 5630 Ingleside Ave., Chicago 37, 
Ill. (Market diseases of fruits and vegetables; radiation.) 

Berbee, John G. Assistant Professor, Department of 
Plant Pathology, University of Wisconsin, Madison 6, 
Wis. (Forest pathology.) 

Berens, Ronald U. Field Representative, Valley Sprayer 
and Duster Service, Inc., Box 426, Rio Grande City, Tex. 
(Fruit and vegetable diseases; fungicides.) 

Bergman, Herbert F. Retired, Senior Pathologist, Horti- 
cultural Crops Research Branch, Agricultural Research 
Service, United States Department of Agriculture, 244 
Amity St., Amherst, Mass. (Diseases of cranberries; 
oxygen deficiency injury; frost injury.) 

Berkenkamp, Bill B. Graduate Student, Department of 
Plant Pathology, University of Arizona, Tucson, Ariz. 
(Fungus diseases; fungicides.) 

Berry. Stanley Z. Plant Pathologist, Room 112, South 
Building, Crops Research Division, United States De- 
partment of Agriculture, Plant Industry Station, Belts- 
ville. Md. (Pathology: disease resistance; breeding of 
mint, sesame, and safflower.) 

Bever, Wayne M. Professor and Head of Department, 
Department of Plant Pathology, 218 Mumford Hall, Uni- 
versity of Illinois, Urbana, Ill. (Cereal diseases.) 

Bilbruck, James D. Plant Pathologist, 385 Natural Re- 
sources Building, Urbana, Ill. (Tree diseases; diseases 
of ornamentals; fungicides.) 

Birchfield. Wray. Phytonematologist, State Plant Board 
of Florida. P. O. Box 3777 University Station, Gaines- 
ville, Fla. (Nemic diseases of plants; root diseases of 
plants; mycology; plant taxonomy.) 

Bird, Julio, Plant Pathologist, Department of Plant Pa- 
thology, Agricultural Experiment Station of the U niver- 
sitv of Puerto Rico. Rio Piedras, Puerto Rico. ( Virology.) 

Bird. Luther S. Cotton Pathologist, Department of Plant 
Physiology and Pathology, Texas Agricultural Experi- 
ment Station, College Station, Tex. (Disease control by 
breeding resistant varieties.) 

Bisby, G. R. (Emeritus) Greenhaven, Chertsey Lane, 


; 


“aines, Middlesex, England 
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oratory of Plant Pathology, Saanichton, B. C.. Car ida, 

(Nematology: diseases of ornamentals: root-rots 
Bouchereau, Paul E. Research Pathologist, Standard 

Fruit Company, 944 St. Charles Ave, New Orleans, La, 


Diseases of bananas and other tropical fruit: biochem. 


' 
istry 1 Dananas.) 

Bourne, Benjamin A, (Life) Vice President, Research, 
United States Sugar ¢ orporation, Sugar Office Building, 
Clewiston, Fla. (Sugar cane diseases and breeding for 
resistance thereto; physiology of sugar cane.) 

Bowers, James B. Plant Pathologist, Agricultural Re. 
search Laboratory, Stauffer Chemical ( ompany. P. O, 
Box 757, Mountain View, Calif. (Fungicides: host-para- 


site relationships.) 
Bowman, Donald H. Agronomist, Delta Branch Experi- 
ment Station, Stoneville, Miss. (Corn and oat breeding.) 
Bowman, Tully. Graduate Student and Senior Labora. 


ry Technician, Department of Plant Pathology. U niver- 


sitv of California, Berkeley, Calif. (Potato diseases 
Bovee, John 8S. Professor of Forest Patholos Depart- 
nent of Botany Yale L niversity New Haven, ¢ nn, 
Diseases of trees: defects of wood.) 
Boyce, John S., Jr. Plant Pathologist, Southeastern For- 
est Experiment Station, United States Forest Service. 


P. O. Box 2570, Asheville, N. ¢ Forest diseases. ) 
Boyd, William I. Agricultural Technical Service in New 
England for the DuPont Company, West Brookfield Road, 
North Brookfield, Mass. (Fruit and vegetabl rops 


Bovle, John S. Associate Professor of Plant Pathology 


Department of Botany and Plant Pathology, Buckhout 
Laboratory, The Pennsylvania State University, © niver- 
sitv Park, Pa (Virology: stone fruit virus diseases 
Boyle, Lytton W. Life) Plant Pathologist, De partment 
of Plant Pathology, Georgia Experiment Station, Experi- 
ment, Ga Peanut diseases; soil-inhabiting parasites.) 
Bozarth, Robert F, Graduate Assistant. Plant Patholog 
Department Cornell University, Ithaca, N \ Plant 


Brakke, Myron K. Chemist, Cereal Crops Bra (Crops 
Research Division, Agricultura research Service, United 
States Department of Agriculture. Plant Pathology De- 


irtment, University of Nebraska, Lincoln, Neb Virol 


Brandes. Gordon A. Agricultural ¢ il D nt 
\gr itu ind Sanitary Che icals De partment R n 
i] ( pany, 222 W. Was on Sq., P le ly i 


Brann, J. W. (Life) Bailevs Harbor, Wis 
Braun, Alvin J. Professor of Plant Pathology. \N York 
State Agr tural Experiment Stat ( | 
sit (rene i \ 7. Smatt truit seases 
Braun, Armin Charles. Ass ess e- 
I er li stitute tor Me lica Re <P al Hh ~ \ rk 
\ Tt parasitism 
Braverman, Samuel W. Plant Pathologist. ¢ - Re- 
Division, Ne Crops Research Bra \ Yor 
State Experiment Station, Geneva. N \ I " ind 
Bremer, Hans, Oberregierungsrat a. D.. D stadt 2 
Lat Trauthei (,e! any -atholo t vetable 


Brentzel, Wm. E. Head. Department of Plat P 

Bretz, T. W. ’ ‘ i 4 ’ 

Forest l niversitvy of Missouri, Co ia, M I st 

Bridgmon,. George H. Assistant Director, W t (on 
’ kxperiment Station Universit tf ¥ 

| Wvo ((,enera patl Vil it 


Brierl ‘. Philip. 
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partment Agriculture, Plant Industry Station, Belts- 
ville. Md. (Ornamental plants; virology.) 
Briggs. Fred N, Professor of 
Davis, ( alif. 


Agronomy, University of 
( alifornia (Cereal dis ises disease re 
sistance.) 

Brigham, Raymond Dale. Research Agronomist, Agri 
United States Department of 
Agronomy Department, Texas Agricultural 


and Mechanical College, College Station. Tex (Oilseed 


cultural Research Service, 


diseases. ) 

Bringhurst, Royee 5S. 
Department of Pomology, University of California, Davis 
Calif. Disease resistance and virology of small fruits.) 

Brinkerhoff, L. A. Plant Pathologist, Botany and Plant 
Pathology Department, United States Department of 
Agriculture. Oklahoma State University, Stillwater, Okla 
D sease of cotton.) 

Brisley, Harold R. Head, Department of Agricultural 

Phelps Dodge Corporation, P. O. Box 432 


Assoc late Professor ol Pomologvy. 


Investigation 


Douglas, Ariz Air pollution; entomology; plant pathol 
ogy.) 

Broadfoot, William Craig. Chief, Science Service Lab 
oratory. Box 270, Lethbridge, Alberta. Canada Cereal 


and forage crop diseases.) 
Bromfield. Kenneth R. Plant Pa 


Forest Service, 


wlogist, United States 


Northeastern Forest Experiment Station 


White Pine Hardwood Researc} Center. Laconia. N. H 


(Forest pathology; cereal rusts: epiphytology.) 
Brooks, A, Nelson. (Life) Plant Pathologist. Strawberry 

Laboratory, Florida Agricultural Experiment Station. P 

O. Box 2386, Lakeland, Fla Breeding strawberries: 


ectoparasith nematodes. ) 
Brooks, Charles. (Charter. Life) Library 
ege, Winter Park. Fla. 
Brothers, Shelby L. Assistant Count 


Rollins Col 


Agent. 122 Wa 
St.. Orlando. Fla. (Plant patholo \ nematology. ) 
Brown, Irwin Frederick, Jr. Graduate Research Assist 
ant. Department of Botany, University of Marvland. Co 
lege Park, Md. 


(Fungicidal physiolo 
Brown, J. G. Life) tant Pathology Department. Agri 
tural Experiment Division, Tuesen, Ariz 

Brewn, Lily R. Plant Pathologist, Estacién Experimental 
Agricola La Molina, Apartado 2791, Lima, Pert. (Ger 
eral plant pathology: potato and bear seases with en 
| i=] on virus dise asses.) 

Brown, (Mrs.) Pembroke 
Champaign, II] 

Browning. J. Artie. Associate Profess f Plant Patho 
ogy. Department of Botany and Plant Patholog lowa 


ege, Ames, lowa 


H. 1104 W 


Daniel St 


State Ci 
Brovles, James Walker. Plant Patho st nited States 
Department of Agriculture, Mississippi State Colle 


State College. Miss, (Corn diseases: breeding for 


John Joseph, Jr. Managing Secretar 
Treasu Brozdowski Scientif Farms, Box 164, Pine 
Islar N. ? Muck vegetable I -: and diseases 
Bruehl. George W. Associate Pathologist. Department 
Plant Pathol v. Washingtor State (ollege Pulln 

Was 1) ases of fleld e1 
Bruhn, Christian W. Extension Pathologist, Mans 

San | incisce 6 Avenida 12-62. Zona (,uate ila, 


Brozdowski. 


tral America Fungicides: diseases of tropical plants 

Bucha, Harry C. 7 entist isse 
Denartment. |} I. duPont de Ne > and Com] 
Wilminet 1) (Weed contr ful les.) 

Buchenau. George W. Graduate Assistant Depart: 


\ a 


} | 


f_ereal diseases 
Buchholtz. Walter F. (Lift Professor of Plant Patl 
ogv. Iowa State College. Ames. | Root diseases 
Buckner. David Arnold. Gr ite R ¥ Assistant 
B tar i! Bacteri« logy De ( < { 
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Clemson, S. C, (Diseases caused by fungi and viruses.) 

Buddenhagen, Ivan W, Plant Pathologist, United Fruit 
Company, Coto Research Station, Coto, Costa Rica. 
(Microbial genetics and variability: 
and bacterial diseases.) 

Bulger, Raymond ©. Regional Supervisor, Plant Pest 
Control Division, Agricultural Research 9 
South Sth St., Minneapolis, Minn. (Plant pests, par- 
ticularly cereal diseases.) 

Burchfield, Harry P. Chemist, Boyce Thompson Institute 
for Plant Research, Inc., 1086 North 
Yonkers, N. Y. (Fungicides; nematocides.) 

Burke, Douglas W. Plant Pathologist, Crops Research 
Division, Agricultural Research Service, United States 
Department of Agriculture, Irrigation Experiment Sta- 
tion, Prosser, Wash (Vegetable 


ecology of fungus 


Service, 35 


Broadway, 


diseases; soil micro- 
biology.) 

Burkholder, Walter H. (Life) Professor of Plant 
Pathology, Department of Plant Pathology 
University, Ithaca, N. Y Bacterial diseases of plants.) 

Burnett, Harry C. Assistant Plant Pathologist, State 
Plant Board of Florida, P. O. Box 3 University 
Station, tropical 


Cornell 





Gainesville Fla. (Diseases of citrus, 
fruits and orchids 

Burnette, Barbara Delores. Graduate Research Assistant, 
Botany Department, Clemson College, Clemson, S.C. 

Plant pathology ) 

Burrell, Arthur B. (Life) Professor of Plant Pathology, 

Cornell University Orchard Laboratory, Peru, N.Y. 
Fruit diseases, expecially those of nutritional origin; 
fungicides; spray achinery 

Burton, Clyde L. 900 \. 
Mich. 

Busch, Lloyd V, Professor of Plant Pathology, Depart- 
ment of Botany, Ontario Agricultural College, Guelph, 
Ontario, Canada Vegetable diseases of muck crops.) 

Buschner, Carl W. Graduat: Assistant, De- 
partment of Plant Pathology, Cornell University, Ithaca, 
N. Y. (Diseases o 
teaching.) 

Butler, Edward E. \ssistant Plant Pathologist De- 


partment of Plant Pathology l niversitvy of California, 


Harrison 


Rd., East Lansing, 


Dea hing 


general pliant pathology, 


airns, Eldon James. Nematologist and Professor of 


Botany, Department of Botany and Plant Pathology, 
Alabama Polytechnic Institute. Auburn, Ala. (Plant and 
. nematodes 

Calabresa, James V. Plant Pathologist, Electr Steel 


Elevator Division of Russell-Miller Milling 
NMlinneapolis 15 Minn 


(lompany, 


970 Grain Ex | Cereal 
liseases.} 

Calavan, E. C. Associate Plant Pathologist, Department 
of Plant Pathology University of California, Citrus 
Experiment Station Riverside {lalil (Citrus LSC ases 5 

Caldis, Panos Demetrius. Director Agricultural Re 
search, California Packing Corporation 4 kKremont 
st San Frar <4 {_alit Fruit and vegetable Hise ases; 


breeding for resistance 
‘aldwell, Ralph M. Professor of Botany and Plant 
Pathology, Department of Botany and Plant Pathology, 


Life Science Building, Purdue University, Lafayette, Ind 


allahan, Kemper L, Plant Pathologist, Forest Insect 


~ 


ind Disease Laboratory. Prospect St.. New Haven, 
(lonn (Virus diseases of ody nliants parti ularly 
those common to tore tree 
Calpouzos, Lueas. Plant Pathologist, Agricultural Re 
h Sery | te State Department f Agriculture, 
Federal Experiment Station Mavgiiez. Puerto Rico, 
Diseases of bananas and other tropical crops action 


de- 


alvert. O. H. Assistant Professor, Department of Field 


~ 








Crops, 108 Water lia { t Vis I Colum 

bia, Mo. (Field crop disea 
Cameron, H. Ronald. A Professor of Plant Pa 

thology, Assistant Plant Pathologist Agr | 
Statior Depar rf 


Oregon State ¢ 


cultural 
r} 

and Plant 

Corvallis, Ore Dis 


periment 

Pathology, 

orchard crops.) 

Campagna, Elzéar. P f Plant 
Laboratoire de Botanique, Fa te d’Agriculture, | 


eases of 


D> | 
L niversity, Ste-Anne-ce i-I itiere Kamouraska, 


Quebec, Canada Potat eases 

Campana, Richard John, Associat 
Ilinois Natural History Survey L ni 
Urbana, III. disease 
Campbell, Leo. Plant Pat ist, We 
tior Wasl 


Plant 
ersity 
(Shade ind tor t tres e ) 
Washington 


{ 


stern 


Experiment Sta Diseases o 


vegetable d stele of 


Campbell, 


crops; mint 1 re 
Robert NN. Pathologist. 
Laboratory, Forest Service, United 
of Agriculture, Madison Wis 
products pathology mycology 
Campbell, Thomas H. Assistant 
Department of Botany, | 
ville. Tenn. (Teaching 
Campbell, W. P. Science Service, | 
Box 913, Edmonton, Alberta, ¢ 
Campbell, William A. Researc! 
Forest Experiment Station, United 
ice, School of 


(a (Forest 


strawberries.) 
Forest Products 
States Department 
Forest pathology: 
fungus physiology.) 
Botany 
Knox 
pathology; mvcology 


of Alberta, 


Professor of 
of Tennessee 
niversity 
inada 

Leader, Southern 
Forest 


Forestry { niver tv otf Ceorgia 


Center 
States Ser 
Athens 
patholog tting ind root disease 
fungi.) 

Head of Department 
Pathology | tal 


getable liseases 


Cannon, Orson 8S. Profess 
Department of Botany and ur 
Logan. lta Ve 


disease resista 


State 
University, and 
breeding for 
Capoor, S, P. Viru 
Research Laboratory, Agi 


5. Bombay State 


A.R.1 Plant Virus 
College Estate Poona 
India Virology.) 

cialist 
of Agriculture, 


dlise ists 


Cappellini, Raymond A. A tant 
Department of Plant Pathology, ¢ 
New Brunswick, N. J I 1 crop 

Cardona-Alvarez, Canuto. Director of the Bean Im 

Program, ¢ n Ministry of Agriculture, 

Naciona 020 Medellin South 


(Breeding field eal for 


Research Spe 


'] 
ollege 


provement 
Apartado 
(merica 


(Colombia 

disease resistance 

and epidemiology of dry bean diseases.) 

Lester W. Graduat Student, Depa 

Botany and Plant Pathology, Oklahoma State | 
Stillwater, Okla Vegetable diseases 

Caron, Omer. Chief of Div f Phytopathology, Ds 
partment of Agriculture, QO P. O., Canada. (Phyto 


etiology 


Carlson, nt of 


rtime 


pathology: plant phys 
Carone, Margarita. 
DPTO 6 Entre H Ei, Ve 
Caroselli, N. E. P. O. Box Wi 
Carpenter, J. B. United Sta Date Garden, P. O 
727, Indio, Calif 
Carpenter, Theodore R, Associate Plant Pathologist, 
State Department f \ 
Pathology, 900 
Los Angeles 12, 
surveys. } 
Edward P. 5505 42: \ 
James Cedric. Pla ole 
Applied Botany Plant 
History Survey Prof 
Illinois, 3 N Resources Buildin 


Ty nd shi f 


Mirror B 15 South Spring St 
{ 


Carter, 
Carter, 
Section of 
Natural 
Lniversity of 
Urbana, Ill. 
antibiotics. } 
Carter, R. D. Ent gis Agricultural Research D 


partment, California Packing Corporation, 850 Thorntor 


, 


2... oan 
lationship: agricultura nt log 
Carter. Walter. Head f | wy Department and 


PHY TOPAT 


Illinois, 
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Senior Scientist, Pineapple Research Institute, Honolulu. 
Hawaii. (Insects in relation to plant diseases.) 

Cartwright, T. E. Assistant Professor of Biophysics, 
Department of Biophysics, University of Pittsburgh, 
Pittsburgh 13, Pa. ( Virology.) 

Carvajal, Fernando. 500 Morningside Rd., Ridgewood, 


N. J 
‘ash, Edith K, Mycologist, United States Plant Industry 
Station, Beltsville, Md. 
Alaskan fungi.) 
tastillo, Bernardo 8S. 
University of Minnesota, St. 
‘ation, Donald. 


(Taxonomy of Discomycetes: 


- 


Department of Plant 
Paul 1, Minn. 
Associate Professor of Plant Pathology, 
Department of Botany and Plant Pathology, 
State East Lansing, Mich. (Fruit 
stone fruit virus diseases; fungicides.) 


Pathology, 


—s 


Michigan 


University, diseases: 


Ceponis, Michael J. Associate Plant Pathologist, United 
States Department of Agriculture, Market Pathology 
Laboratory, Room 1022, 641 Washington St.. New York 
14, N. Y. (Bacterial soft rots; enzymology.) 

Cetas, Robert C. Associate Professor of Plant Pathology. 
Cornell University, Long Island Vegetable Research 
Farm, Riverhead, Long Island, N. Y. (Vegetable dis- 


eases.) 
thakravarti, Bimala P. Graduate Student, Department 
of Plant Pathology, Institute of Agriculture, 
of Minnesota, St. Paul 1, Minn. (Cereal diseases.) 
thamberlain, Donald W. Plant Pathologist, United 
States Department of Agriculture; Assistant Professor of 
Plant Pathology, University of 243 Davenport 
Hall, Urbana, III. disease resistance; 
bacterial leafspot diseases. ) 
Chambers, Ernest Leslie. 


= 


University 


= 


Illinois, 
(Soybean diseases: 


State Entomologist and Chief, 


Division of Plant Industry, Wisconsin Department of 
Agriculture, 448 W. Washington Ave., Madison, Wis. 


(Plant quarantine and regulatory work.) 


Chandler, Webster A. Assistant Plant Pathologist, De- 
partment of Plant Pathology, Georgia Experiment Sta- 
tion, Experiment, Ga. (Fruit and vegetable diseases; 
fungicides. ) 

Chang, Sang Wook. Dean, College of Agriculture, 


(Field crops.) 
Plant Pathology. 
University Station, 


Kyungpook University, Taegu, Korea. 
Changsri, Winit. Graduate Student of 
University of Florida, Box 3239, 


Gainesville, Fla. (Plant pathology and entomology.) 
Chao, S. John. Plant Pathologist, Rural Route #2, 
Clear Lake, Iowa. (Soybean diseases; seed and soil 


testing.} 
Chapman, Richard A. 

partment, Kentucky 

Lexington, Ky. 


Agronomy De- 
Station, 


Plant Pathologist, 
Agricultural Experiment 
(Nematode diseases.) 

Chen, Der-Fen. Research Assistant, Department of 
Pathology, University of Minnesota, St. Paul, 
(Biochemistry, microorganism. } 

Chen, Peter K. Y. Research Assistant and Graduate Stu- 
dent, Department of Plant Pathology, Wis- 
consin, Madison, Wis. (Bacterial diseases: virology.) 

Cheney, Philip W. Biological Aide, Box 99, Wenatchee, 
Wash. (Virology.) 

Cheo, Pen Ching. Biology, 
tute of Technology, Pasadena, Calif 


Cherewick, W. J. Plant Pathologist, 


Plant 
Minn. 


University of 


Division of California Insti- 


Canada Department 


of Agriculture Research Laboratory, Box 322, % Univer- 
sity of Manitoba, Winnipeg, Manitoba, Canada. (Cereal 
smuts.) 

Chester, K. Starr. Technical Advisor to the President, 
Alton Box Board Company, Alton, Ill. (Plant disease 
losses; cereal rusts; general pathology.) 


Chi, Chien Chen. Department of Plant Pathology, Uni- 


versity of Wisconsin, Madison 6, Wis. 
Chiarappa, Luigi. Student, 


Graduate University of Calli- 


fornia, Davis, Calif. (Diseases of fruit trees, grape dis- 
eases in particular.) 
Childs, J. F. Le Senior Plant Pathologist, United States 


Department of Agriculture, Field Station, 2120 Camden 
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Rd.. Orlando, Fla. (Virus and fungus diseases of citrus.) 

Chilton, John E. Plant Pathologist, Arizona Fertilizers, 
Inc. P.O. Box 2191, Phoenix, Ariz. (Chemical control of 
vegetable crop and cotton diseases.) 

Chilton, St. John P. Chairman and Professor, Depart- 
ment of Botany, Bacteriology, and Plant Pathology; Head, 
Department of Plant Pathology, Plant Pathologist, Louisi 
ana State University, Baton Rouge, La. (Diseases of 
sugarcane; breeding disease-resistant varieties of sugar 
cane.) 

Chitwood, B. G. Research Scientist, Kaiser Foundation 
Laboratory for Comparative Physiology and Morphology, 
University of California, Berkeley, Calif. (Control nemic 
diseases of plants: pathology, classification and physi- 
ology of Nemata, Nematomorpha, Kinorhyncha, and 
Tardigrada. } 

Christensen, Clyde M. Professor of Plant Pathology, De- 
partment of Plant Pathology, Institute of Agriculture, 
University of Minnesota, St. Paul 1, Minn. (Industrial 
mycology; deterioration of stored grains by fungi.) 

Christensen, Edgar V. Research Assistant, Plant Pathol- 
ogy Department, University of Minnesota, St. Paul 8, 
Minn. (Diseases of forage crops.) 

Christensen, J. J. Professor and Head of the Department 
of Plant Pathology and Botany, 304 Plant Pathology, 
Institute of Agriculture, St. Paul, Minn. (Cereal dis- 
eases: genetics of fungi.) 

Christiansen, Dwight W. Senior Laboratory Technician, 
Department of Plant Pathology, Citrus Experiment Sta 
tion. University of California, Riverside, Calif. (Citrus 
diseases, virus and fungus.) 

Christie, Jesse R. Nematologist, Agricultural Experiment 
Station, University of Florida, Gainesville, Fla. (Plant 
parasitic nematodes.) 

Christou, Theodosios. Graduate Student, Department of 
Plant Pathology, University of California, Berkeley 4. 
Calif. (Fungal diseases.) 

Chun, Wallace John. Plant Quarantine Inspector, Plant 
Quarantine Division, P. O. Box 340, Honolulu 9, Hawaii 
(Nematology.) 

Chung, Hoo Sup. Instructor of Plant Pathology, College 
of Agriculture, Seoul University, Suwon, Korea. (Cereal 
diseases. } 

‘thupp, Charles. Professor Emeritus of Plant Pathology, 
Department of Plant Pathology, Cornell University, Itha 
ca, N. Y. (Vegetable diseases; Cercosporae.) 


oo 


a 


‘iccarone, Antonio. Professor of Plant Pathology, Isti 
tuto di Patologia vegetale, Facolta di Agraria, Via Salerno 
165A, Bari, Italy. (Tomato, almond and olive diseases; 
fungus diseases of tropical and subtropical plants.) 

‘iferri, Raffaele. (Life) Professor of Botany and Dire 
tor of the Italian Cryptogamic Laboratory, The Uni- 
versity, P. O. Box 165, Pavia, Italy. (Fruit tree virology; 
mycology: fungicides.) 

Clara, Feliciano M. (Life) Bureau of Plant Industry, 692 
San Andres St., Malate, Manila, Philippines. 

Clarke, Osear F. Principal Laboratory Technician, De 

partment of Plant Nematology, University of California, 


os 


Riverside, Calif. (Biological control and ecology of plant 
parasitic nematodes.) 

Clayton, Carlvle N, Professor ot Plant Pathology. Plant 
Pathology Department, North Carolina State College. 
Raleigh, N. C. (Fruit diseases.) 

Clayton, Edward E. Director of Research, American 
Sumatra Tobacco Corporation, Mission Rd., Route 4, 
Box 24. Tallahassee, Fla. (Disease resistance and dis 
eases affecting tobacco.) 

Cloninger, C. Kenneth. Technical Representative, Olin 
Mathieson Chemical Corporation, 14 Sunset La., Colum 
bia, Mo. (The control of plant diseases by chemicals, 
especially soil fungicides.) 

Clum, Floyd M. Plant Pathologist, 907 Oakwood Dr 
Falls Church, Va. (Host-parasite relationships; mycol 


og 


y 
g 
Clum, Harold Haydn. Professor, Department of Bio 
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logical Sciences, Huntet College, 695 Park Ave... New 

_ York 21, N. Y. (Plant physiology; plant pathology.) 

Cochran, George W. Professor of Botany and Plant 
Pathology, Department of Botany and Plant Pathology, 
Utah State Agricultural College, Logan, Utah. (Virology; 
electron microscopy. ) 

Cochran, James H. Plant Pathologist, State Plant Board, 
State College, Miss 

Cochran, L. C. Horticulturist in Charge, United States 
Horticultural Laboratory, 2120 Camden Rd., Orlando, 
Fla. (Citrus production; virus diseases.) 

Cochrane, Vincent W. Professor of Biology, Shanklin 
Laboratory, Wesleyan University, Middletown, Conn. 
(Physiology of fungi; parasitism.) 

Cohen, Morris. Electron microscopist, Saint Joseph Hos- 
pital, Burbank, Calif. (Submicroscopic morphology; 
virology; proteins; cytoplasmic particulates. ) 

Cohen, Mortimer. Assistant Plant Pathologist, Indian 
River Field Laboratory, P. O. Box 1351, Fort Pierce, Fla. 
(Citrus diseases; virology.) 

Cohen, Sylvan I. Agricultural Research Specialist, Agri- 
cultural Research Laboratory, Olin Mathieson Chemical 
Corporation, Box 297, Port Jefferson Station, Long Island, 
N. Y. (Fungicide development; tropical diseases.) 

Cohill, Roger W. Miller Chemical and Fertilizer Corpora- 
tion, 2226 N. Howard St., Baltimore 18, Md. 

Cohoon, D. Fred. Associate Plant Pathologist, Edisto 
Experiment Station, Blackville, S.C. 
fruit diseases; breeding.) 

Cole, Herbert, Jr. Assistant Professor of Plant Pathology, 
Extension, Department of Plant Pathology, Pennsylvania 
State University, University Park, Pa. (General plant 
pathology; nematology.) 

Cole, John R. Pathologist, P. O. Box 60, Albany, Ga. 
(Pecan diseases. ) 

Colley, Reginald H. Technical Director, Bernuth, Lem- 
bcke rs Inc.. 120 Lexington Ave.. New York 17, N. a 
Home address for mailing: 8 Winthrop Pl., Maplewood, 
N. J. (Forest pathology; wood preservation; preserva- 


(\ egetable and 


tives evaluation.) 

Collins, Ralph P. Department of Botany, University of 
Connecticut, Storrs, Conn. 

Comegys, Wallace R. Plant Pathologist, Rohm & Haas 
Company, Washington Square, Philadelphia 5, Pa. 
\ Fungi ides.) 

Conant, George H. Owner, Triarch Products, Ripon, 
Wis. (General microtechnic; mechanics of disease re- 
sistance. ) 

Conners, Ibra L. Senior Mycologist, Botany and Plant 
Pathology Division, Science Service Building, Ottawa, 


Ontario, Canada (Plant disease survey; smuts and 
rusts.) 

Conover. Robert A. Plant Pathologist, Sub-Tropical Ex 
periment Station, University of Florida, Route 2, Box 


508, Homestead, Fla. (Vegetable diseases; fungic ides.) 

Converse, Richard Hugo. Plant Pathologist, Small Fruit 
and Grape Section, Crops Research Division, Agricul- 
tural Research Service, United States Department of 
Agriculture, Plant Industry Station, Beltsville, Md. 
(Small fruit diseases; fungus physiology.) 

Cook, Allyn A. Assistant Plant Pathologist, Department 
of Plant Pathology. University of Florida, Gainesville, 
Fla. (Vegetable diseases.) 

Cook. F. E. Stauffer Chemical Company, Chauncey, ee 
( Fungicides.) 

Cook. Harold T. Agricultural Administrator, Assistant 
Chief. Biological Sciences Branch, Marketing Research 
Division, United States Department of Agriculture, Wash- 
ington, D. C. (Transportation, storage, and marketing 
diseases of fruits and vegetables; handling of fresh food 
supplies for military forces.) 

Cooley, Jacquelin S. (Emeritus) Collaborator, 
Plant Industry Station, Beltsville, Md. 10409 Montgomery 
Rd.. Beltsville, Md. 


U. &. 
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Creager, Don B. Chief Plant Pathologist, Florida State 





Plant Board Laboratory, P. O. Box 
Gainesville, Fla. 

‘ og ornamentals.) 
Crispin, Alfonso. 
Pathology, University of California, Davis, Calif. 


Graduate Student 

seases and breeding.) 

Pat. D. Assistant Professor of 
gy, Department of Botany and 

lL niversity of Athens, 104 Solonos St., Athens 


Cereal rusts; Phytophthora diseases; virus diseases of 


‘ritopoulos, 


rittenden, H. William. Assistant Professor of 
Department of Plant 


Ne Warn, Dy 


Plant 
Pathology, University 


— 


of Delaware 
pathy oy.) 
romarty, Robert William. Graduate Student, 


(Diseases of field crops; root 


Depart- 


ent of Plant Science, Division of Plant Pathology, Uni- 
ersity f Alberta, Edmonton, Alberta, Canada (Plant 
Crone. Lawrence 5. Plant Pathology De p vent, Rut 


vers Ly New Brunswick, N. J 

rossan, Donald Franklin. Assistant Research Professor, 
Depart t of Plant Pathology, Delaware Agricultural 
| Delaware, New irk, 
diseases: fungicides, teaching.) 

i Research 
fornia Spray-Chemical Corporation, Box 129, 


Marvland Heights, Mo. Fungicides 


ersily, 
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Experiment Station, University 
Del Vegetable 
ummings, Robert H. Plant 

alist. 


Spe- 


ummins, George B. Professor. Department of Botany 
ind Plant Pathology, Purdue University, Lafavette, Ind, 
Plant rust fungi 

unningham, H. Ss. R. fF. D., Ca 

unningham, John L. Graduate Research Assistant. De- 
partme Plant Pathology, University of Wisconsin, 


\l idison 6, Wis Veget ibie pa hology pea root rots.) 


~ 


Curl, Elroy A. Associate Plant Pathologist, Department 
of Botany ind Plant Pathology, \labam Polytechnic 
Institute, Auburn, Ala. (Soi icrobiology of plant dis- 

<s liseases Of forage crops 

Daines. Robert H. Professor R irch Specialist in 


Plant Pathology, Department of P 


Avriculture, New Brunswick, N. J Diseases of tree 


Iruits nd sweet potatoes Tul : iir pp l I 

Dale, J. L. Assistant Professor of Plant Pathology. Le 
partment Plant Pathology University of Arkansas, 
I ett e, Ark. (Corn: pasture grasses ruses.) 


Dallimore, Clarence Eugene. 
ist. Branch Experiment Statio l ni s {f Idaho, 
Aberde Idaho Ne atolo 
Daly, J. M. Associate Professor o ) y and 
Plant Pathologist, University of Nebraska, Lis n. Nebr 


Physiolog if and biochem) pects of sease.) 
Dance, Claude A. 1761 Fairfield Ave... Shreveport. La. 
Darby, John F. Plant Pat! st, ¢ ! | da Ex 

pel t Station, P. O. Box Santo Kla Diseases 

! ‘ ruciters i - : ind 


Darker, Grant DD. Mycologist. Ben Venue 


Bedford, Ohio Antibiotics: fun of Cor needles. } 
Darlev. Ellis F. Associate Plant Pathologist. Department 
f Plant Pathology, University t ¢ ornia Citrus Ex 
nent Station, Riverside, Calif \rn iria root rot 
pollution injury to vegetatio late ind namental 


seases,) 


Darling, H. M. ) 
of Plant Pathology, University of Wisconsir 
Wis Potat 

Darlington, Walter A. 

inv. Dayton. Ohio. (Virology. fur des } 


Department 


Madison, 


Professor « 


diseases, nematodes 


Company, Dayton, Ohio. (Virology, tungi 

Das-Gupta, S. N. Professor and Head of the Botany De 
partment. Department of Botany. Luckne l niversity, 
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to mycology and plant pathology; air pollution damage 
to vegetation.! 

Davidson, R. S. Chief, Biosciences Division, Battelle Me 
morial Institute, 505 King Ave., Columbus 1, Ohio 
(Fungicides; chemotherapy; nature of fungicidal action.) 

Davidson, Ross WwW. Forest Pathologist, Forest Disease 
Laboratory, Plant Industry Station, Beltsvill Md. (De 
cay and other defects in trees and wood products.) 

Davidson, Thomas Ralph. Plant Pathologist, Labora 
tory of Plant Pathology, Box 506, St. Catharines, On 
tario, Canada ( Virology.) 

Davies, Fred R. (Emeritus) Research Microbiologist in 
Charge of Enzyme Production, Rohm & Haas ¢ ompany, 
Bristol, Pa. (Physiology of fungi and bacteria.) 

Davis. Benjamin H. Professor of Plant Pathology, De 
partment of Plant Pathology, Rutgers University, New 
Brunswick, N. J. (Diseases of vegetable crops.) 

Davis. David. Plant Pathologist, Merck and Company, 
Inc.. Rahway. N. J. (Fungicides; chemotherapy; host 
parasite interactions, !} 

Davis. Glen N. Professor of vegetable crops and Oleri 
culturist in the Experiment Station, Department of Veg 
etable Crops, University of California, Davis, Calif 
(Plant breeding for disease resistance.) 

Davis. Lily H. Principal Laboratory Technician, Depart 
ment of Plant Pathology, University of California, 405 
Hilgard Ave., Los Angeles 24, Calif 
mentals: Fungi Imperfecti.) 

Davis. Robert A. Graduate Student, Department of Bot 
anv & Plant Pathology, Michigan State University, East 
Lansing, Micl (Vegetable diseases; fungicides.) 

Davis. Ronald Allan. Graduate Assistant, Plant Pathol 
ogy Department. University of Marvland, College Park, 
Ma. (Plant nematology.) 

Davis. Spencer H., Jr. Extension Specialist in Plant 
Pathology Department of Plant Pathology, College of 
Apriculture. Rutgers Universitv, New Brunswick, N. J 
Extension plant pathology, all phases 

Davis. Vernon H. Horticulturist. Farm Bureau Coopera 
tive Association, 245 N. High St.. Columbus 16, Ohio 
(Insecticides: fungicides, herbicides.) 

Davison, Arlen D. Graduate Research Fellow, Botany 
and Plant Pathology Department. Oregon State College 


Diseases of orna 


Corva'lis, Ore (Vegetable and cereal diseases.) 
Dean. Horace S. Assistant Director, Plant Quarantine 
Division, Agricultural Research Service. United States 


Department of Agriculture, Washington 25, D. C. (Plant 
disease prevention 
Dean, Jack L. Associate Plant Pathologist, United States 
Sugar Crops Field Station, Route 6, Box 42, Meridian 


Miss. Sorghum and sugarcane diseases.) 


Debbagh. Khalid Abdulkadir. Assistant Plant Pathol 
ogist, Nant Pathology Division. Abu Gurabe } xperl 
ental Farm, Abu Gurabe. Baghdad. Traq Diseases of 
held crops.) 
de Bruyn, Helen L. G. Botanist. Hinkeloo Ische Weg 
W igeningen., Phe Netherlands 
P 


Decker, Phares, Professor and Head of Department o 
Plant Pathology. Department ot Plant Pathology, Florida 
Agricultural Experiment Station, Gainesville, Fla. (Gen 


eral disease control: breeding for disease resistance.) 
Deems, Robert E. Plant Pathologist. Agricultural Chem 

icals Section, Products Researcl Division, American 

(vanamid Company, Stamford, Conn Fungicides: nem- 


itocides: general pathology.) 
Deep. Ira Washington. Assistant Professor of Plant 


Pathol gv, Department of Botany an Plant Pathology 
Oregon State College Corvallis. Ore leaching plat t 
pathology bacterial diseases: fungicide screening.) 

De la Isla. Lourdes. Plant Pathologist, Investigaciones 
Agricolas, Laboratorio Central, Bal = 94, Mexico, D 
I Mexico Forage crops and str erry nematodes.) 

Delp, Charles J. Senior Research Investigator, Agricul 
tural Chemical Section, Grasselli C| s Department 
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E. 1. duPont de Nemours and Company, Wilmington, 
Del. (Fungicides; nematocides.) 

deOng, E. R. Consultant in Agricultural lechnology, 926 
SMannage Ave., Albany 6, Calif. (Pesticides.) 

Desai, Madhusudan V. Research Officer. P. O. Institute 
of Agriculture, Anand, W. Rly., India. (Seed treatments: 
seed rot and seeding necrosis caused by Pythium: disease 
control } 

Desjardins, Paul R, Assistant Plant Pathologist, Depart- 
ment of Plant Pathology, Citrus Experiment Station. 
University of California, Riverside, Calif. (Virology: 
diseases of citrus, avocado, and vegetable.) 

Desrosiers, Russell. Plant Pathologist, Latin American 
Division, International Cooperation Administration, Wash- 
ington 25, D. C. (Tropical plant pathology; diseases of 
cacao and bananas ) 

DeVay., James E. Assistant Professor of Plant Pathology 
and Assistant Plant Pathologist in the Experiment Sta- 
tion, Department of Plant Pathology, University of Cali- 
fornia, Davis, Calif. (Physiology of plant pathogens and 
host-parasite relationships; bacterial diseases.) 

deZeeuw, Donald J. Associate Professor of Plant Pa- 
thology, Department of Botany and Plant Pathology, 
Michigan State University, East Lansing, Mich. (Vege- 
table pathology: seed treatment: diseases of cucurbits.) 

Diachun, Stephen. Professor of Plant Pathology and 
Plant Pathologist. Kentucky Agricultural Experiment 
Station, Lexington, Ky 
and tobacco.) 

Diaz, Jaime R. Graduate Student, Department of Plant 

| University, Ithaca, N. Y. (Pathology 


(Virus diseases of forage legumes 


Pathology. Cornel 
and tropical crops.) 

Dickens, Lester E. Assistant Professor of Botany and 
Plant Pathology, Colorado State University, Fort Collins. 
Colo. (Tree fruit diseases.) 

Dickerson. Ottie a Private, 9766 TSU CMIC, Fort 
Detrick. Frederick Md 

Dickey. Robert S. Associate Professor of Plant Pathol- 
ogy, Department of Plant Pathology. Cornell University, 
Ithaca, N. ¥ Potato and cereal diseases.) 

Dickinson, Svdney, School of Agriculture, Cambridge, 
England. 

Dickson, B. T. (Life) Retired Chief, Division of Plant 
Industry. Commonwealth Se ientific and Industrial Re- 
search Organization. 3 Normanby Crescent, Canberra. 
Australia. (Arid zone research: university education.) 

Dickson. James G. Agent. Cereal Crons Section, United 
States Department of Agriculture: Professor of Plant 
Pathology. Devartment of Plant Pathology, University of 
Wisconsin. Madisor 6. Wis (Field crops diseases: 
physiolocy of disease development and resistance; fungus 
genetics. ) 

Dickson. R. C. Citrus Experiment Station, Riverside Calif. 

Diener. Theodor O. Associate Plant Pathologist, Irrig¢a 
tion Exneriment Station, Prosser, Wash. (Virology; dis- 
eases of fruit crops: physiology of disease.) 

Diener. Urban L. Associate Plant Pathologist. Depart- 
ment of Botany and Plant Pathology. Alabama Polvtech- 
nic Institute. Auburn. Ala. (Seed-borne fungi; fungi 
cides: vegetable and fruit diseases. ) 

Dietz. S. M. Chairman of Botany and Plant Pathology, 
Department of Botany and Plant Pathology, Oregon State 
College. Corvallis. Ore Disease resistance cereal pathol- 
ogy: tree diseases te whing.) 

Dietz. Sherl M. Plant Pathologist, New Crops Research 
Branch. Agricultural Research Service, United States 
Department of Agriculture, Room 201, Services Building. 
Regional Plant Introduction Station, State College of 
Washington. Pullman, W isl ‘Smuts general; teach- 
ing.? 

Diller. Jesse D. Forest Pathologist, Virginia Pine-Hard- 
wood Research Center, Northeastern Forest Experiment 
Station. United States Forest Service, R. F. D. No. 2, 
Laurel. Md. (Blight resistance of Asiatic and American 
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Dimitman, Jeroms 


Dippenaar, Barend Jacobus 


Dechinger, Leon 5. 
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Dodge, Carroll W. 


Doolittle, Sears P. 


Downing, Clarence 


tural Consulting 


-.* 


Drescher, Robert 


Duffus, James E. 


Dufrenoy, Jean. 





Dulaney, Eugene L. Senior Microbiologist, Research 
Labs Vierek. Sharp and Dohme. Rahway. N. J. (Phys 
iology and genetics of microorganisms: industrial micro. 
hiclooy.) 
Dunegan, John C,. Retired Principal Pathologist, United 
States Department of Agriculture: Consultant on Special 
Problems, Muirkirk, Md. (Fruit diseases; fungicides: 
spray machinery; banana disease problems; antibiotics.) 
Dunleavy, John M. Associate Professor of Plant Pathol. 
ogy, Department of Botany and Plant Pathology. lowa 
State College, Ames, lowa Sovbean diseases.) 
Duran, Ruben. Graduate Student, Department of Plant 
Pathology, Washington State College, Pullman, Wash. 
(General plant pathology.) 
Durbin, Richard Duane. Assistant Professor of Plant 
Pathology, Department of Plant Pathology and Botany. 
Institute of Agriculture, University of Minnesota, St. 
Paul 1. Minn. (Physiology of plant pathogens; soil- 
borne diseases: ornamental diseases.) 
Dutton, W. C. Agricultural Research Center. Dow Chem. 
ical Company, Midland, Mich. 
Dye, Harry Wilmer. Plant Pathologist, Niagara Chemi- 
cal Division, Food Machinery and Chemical Corporation, 


Middleport, N. Y. (Diseases of agricultural and orna- 
mental crops; fungicides.) 

Dykstra, Theodore P. Senior Pathologist, United States 
Department of Agriculture. Horticulture Department, 


Louisiana State University, Baton Rouge, La. (Breeding 


vhite potatoes for dise ise resistance, 


Earhart, Robert W. Plant Pathologist, Botany Depart- 

ment, Clemson Agricultural College, Clemson, S.C. 
(Small grains and forage grass diseases, control by cul- 
tural and genetic means.) 

‘astburg, Paul H. Assistant Research Biologist, Cali- 
fornia Spray-Chemical Corporation, Ortho St. and Lueas 
Way, Richmond, Calif. (Fungicides.) 

aston, Gene Douglas. Ist Lieutenant, Air Force Arma- 
ment Center, ACWBA, Eglin Air Force Base, Fla. (Virol- 
ogy.) 

Schandi, Eddie. Professor of Plant Pathology, Facultad 
le Agronomia, Universidad de Costa Rica, San José, 
(.osta Rica ({ offee and vegetable dlise ises,) 

eckert, Joseph W, Junior Plant Pathologist, University 
of California Citrus Experiment Station, Riverside, Calif. 
(Storage and transit diseases of fruits and vegetables: 
fungicides; fungus physiology.) 

‘ddins, Auther H. Hastings, Fla 

Ldgerton, Claude W. (Charter, Life) Professor Emeri- 
tus of Botany, Bacteriology and Plant Pathology, Depart 
nent of Botany, Bacteriology and Plant Pathology, 
Louisiana State University, Baton Rouge, La. (General 
plant pathology: mycology; Glomerella.) 

dgington, Llovd V. Assistant Plant Pathologist, The 
Connecticut Agricultural Experiment Station, P. O. Box 
1106, New Haven 4, Conn. (Vascular wilts: potato dis- 
erapa ) 

dmunds, Leon K. Research Assistant, Department of 
Plant Pathology, University of Wisconsin, Madison, Wis. 

Forage crops diseases.) 

Sdson. Howard A. (Charter, Life. Emeritus) Retired, 
640 39th St. N. W.. Washington 16, D. ¢ 

glitis, Maksis. Research Associate, Western Washington 
Experiment Station, State College of Washington, Puyal 
lup, Wash. (Mycology; use of high frequency energy In 
plant pathology.) 
hlers, Clifford G. Assistant Professor of Plant Pathol 

», Madison, Wis. (Fungi 


ogy. University of Wisconsir 

les stone truit viruses.) 
Side, Carl J. Professor of Plant Pathology, Department 
of Plant Pathology, Institute of Agriculture, University 
of Minnesota, St. Paul 1 Mint Vegetable diseases: 


hir 
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Eimanis, Biruta Valda. Graduate Student in Plant 
Pathology, Department of Botany and Plant Pathology 
Pennsylvania State University, University Park, Pa 
(Virology antibiotics.) 

El-Helaly, Abbas Fathi Omar, Professor of Plant Pa 
thology and Head, Department of Agricultural Botany. 
University of Alexandria, Shatby, Alexandria, Egypt. 
(Cereal diseases.! 

Ellett, C. Wayne. Assistant Professor, Department of 
Botany ind Plant Pathology, Ohio Stat University, 
Columbus 10, Ohio 
of ornamentals. } 

Ellingboe, Albert H. Research Fellow, 210 Plant Pathol 
ogy, Institute of Agriculture, University of Minnesota, 


Teaching plant pathology; diseases 


St. Paul 1, Minn. (Microbial genetics; physiology of 
plant pathogens. ) 

Elliot. Arthur McAuley, Research Assistant, Department 
of Plant Pathology, Institute of Agriculture, University 
of Minnesota, St. Paul 1, Minn. (Cereal rusts; leaf dis 
eases of allalta 

Elliott. Charlotte. (Life) Retired Plant Pathologist, 
Lanham, Md 

Elliott, Edward 8S. Assistant Professor of Plant Pathol 
ogy. Department of Plant Pathology, Bacteriology, and 
Entomology, West Virginia University, Morgantown, W. 
Va. (Diseases of forage, cereals, and ornamentals.) 

Ellis, Don E. Professor and Head of Plant Pathology 
Department, North Carolina State College, Box 5397. 
College Station, Raleigh, N. C. 

Elmer. Otto Herman. Professor, Department of Botany, 
Kansas State College, Manhattan, Kans. Plant virus 
diseases; plant parasitic nematodes: vegetable crop dis 


(Vegetable diseases.) 


eases, 
‘IZarka. Abdel Kader M. Plant Pathologist, Plant Pa 


thology Division, Ministry of Agriculture, Orman P. O.. 
(Diseases of ornamental plants and 


_~ 


Giza, Egypt 


’ 


pot 
nde, Burton Y. Nematologist, Crops Protection, Crops 
Research Division, Agricultural Research Service, United 
States Department of Agriculture, Plant Pathology De 
partment, North Carolina State College, P. O. Box 5397 
Raleigh, N. ¢ (Nematology.) 

‘indo, Robert M. (Formerly: Takeshita, Robert M.) 
Plant Pathologist, Division of Cereal Crops and Diseases, 


248 Davenport Hall, University of Illinois, Urbana, II] 


itoes! 





<7 | 


<7] 


(Virus diseases of cereals.) 

‘ngelhard, Arthur W. Research Plant Pathologist, Ex 
perimental Station, 268 Building, Grasselli Chemicals 
Department, Agricultural Chemicals Section, E. I. duPont 
de Nemours & Co., Inc... Wilmington, Del. (Fungicides: 


fungus diseases of vegetables, fruit trees, and = shade 


- 


trees, } 
wnglish, W, Harley. Plant Pathologist and Professor of 
Plant Pathology, Department of Plant Pathology, Uni 


versity of California, Davis, Calif. Fruit diseases; fun 


sa) 


cides: mvcology.) 


(pperly, Jean R. Staff Associate Biological Research 
ittsburg, Kans 


Group, Spencer Chemical Company, 
Fung cides.) 

Epps, James M. Nematologist, Nematology Investiga 
tions, West Tennessee Experiment Station, Jackson, Tenn 
Nen iolmgy : plant pathology ) 


Epps, William M. Head, Department of Botany and Bac 


(Diseases 0 


] 1] ! f 
teriology, (.lemson College (lemson. S. ¢ 


vegetable: vu 
Epstein, Abraham H. 189 Harris Ave.. Woonsocket, R. | 


(Mycol ev, nematology.) 


Erwin, Donald C. Assistant Plant Pathologist, Depart 


breeding ol ve retables: t cides ) 


nent of Plant Pathology, University of California, River 
side Cali Diseases of alfalfa. flax cowpeas, cotton 
ind other field crops; biology of Phytophthora; so 
fungi 


Eslyn, Wallace E. Plant Pathologist, Forest Insect and 


Die ise | iboratory | nited States Forest Ser e. P. ) 
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am S58, Aue N. M (Forest pathology and 

Estey, Ralph H. Assistant Professor of Plant Pathology, 
Box 219, Macdonald College, MeGill University, Ste. 
Anne de Bellevue, Quebec, Canada. (Root diseases: 
mycology and teaching.) 

Evans, Arlyn W. 5500 Mirror Lake Dr., Minne apolis 24, 
Minn. 

Evans, Joseph A, Technical Service, Manager, E. I. du- 
Pont Company, 4034 duPont Building, Wilmington, Del. 
(Insecticides; fungicides; toxicology; herbicides.) 

Evans, Stuart. Field Representative, Arizona Fertilizers 
Inc., P. O. Box 2191, Phoenix, Ariz. (Lettuce and cotton 
diseases; fungicides; general pathology.) 

Exconde, Ofelio Rivera. Graduate Student, Department 
of Botany and Plant Pathology, Kansas State College, 
Manhattan, Kans. (Fungicides.) 

Ezekiel, Walter N. Technologist, Microbiology, and Tech- 
nical Reports Officer, Bureau of Mines, Department of 
the Interior, Washington 25, D. C. (Industrial microbiol- 
ogy: prevention of deterioration of electrical and elec- 
tronic equipment; Phymatotrichum root rot; cotton dis- 
eases; physiology of resistance; fruit-rotting Sclerotinias: 
technical editing.) 


Fairchild, S. J. 426 E. Cook St., Santa Maria, Calif. 

Farabee, Gary Jay. Sales Representative, 270 Oakland 
Ave., Zanesville, Ohio. (Pesticides; fruit diseases; bac- 
terial plant pathogens.) 

Farkas, Gabriel L. Plant Physiologist, Research Institute 
for Plant Protection, Budapest, Hungary. (Physiology 
of plant diseases.) 

Farrar, Luther L, Assistant Plant Pathologist, Georgia 
Experiment Station, Experiment, Ga. (Cereal diseases; 
virology; grain sorghum diseases; nematology.) 

Fassuliotis, George. Nematologist, Nematode Research 
Laboratory, United States Department of Agriculture, 
3985 Union Ave., Seaford, Long Island, N. Y. (Plant 
parasitk nematodes. } 

Faull, Joseph Horace. (Life) Professor of Forest Pathol- 
ogy. Emeritus, Harvard University, 72 Fresh Pond Lane, 
Cambridge 38, Mass. (Forest pathology; mycology.) 

Feder, William Adolph. Nematologist, Fruit and Nut 
Crops Branch, Crops Research Division, United States 
Department of Agriculture, Subtropical Fruit Field Sta- 
tion, 2120 Camden Rd., Orlando, Fla. (Plant parasiti 
nematodes. ) 

Feichtmeir, Edmund F. Manager, Shell Development 
Company, P. O. Box 3011, Modesto, Calif. (Fungicides.) 

Feldman, A. W. Product Development Manager, Nauga 
tuck Chemical Division, United States Rubber Company, 
Bethany 15, Conn (Host-pathogen physiology; sys- 
temiucs.) 

Feldmesser, Julius. Nematologist, Nematology Section, 
Crops Research Division, Agricultural Research Service, 
United States Department of Agriculture, 2120 Camden 
Rd.. Orlando, Fla (Nematodes: chemical control; de- 
velopment of new nematocides; experimental zoology, 
host-parasite relationships.) 

Felix, Earl Louis. Life) Associate Plant Pathologist, 
Agricultural Experiment Station, University of Tennessee, 
Knoxville, Tenn. (Phytophthora resistance, tomato and 
strawberry.) 

Felton. Mathias W. Plant Pathologist, Nebraska Certi- 
fied Potato Growers Association, Alliance, Nebr. (Dis- 
eases of vegetable crops; production of foundation seed.) 

Fenne, 8S. B. (Emeritus) Extension Plant Pathologist, 
Project Leader, Extension Service, Virginia Polytechnic 
Institute. Blacksburg. Va (General plant pathology, 
especially tobacco diseases 

Fenner. Lawrence M. (Life) Plant Pathologist, Plant 
Quarantine Division, United States Department of Agri- 
culture, 209 River St., Hoboken, N. J. (Diseases of for- 


eign plant introductions: nematology.) 
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Flor, Harold H. Plant Pathologist, State College Sta. 
ion, Fargo, N. Dak. (Flax diseases: genetics of host. 


parasite interaction, ) 
Flores, Marco Aurelio. Head, Division of Plant Pro. 


teccion Ministry of Agriculture Servicio Cooperative 


Interamericano§ de Agricultura SCIDA), La Aurora, 
(,uatemala City, Guatemala, Central America. (Coffee 


Foley, Dean C. Assistant Professor of Plant Pathology, 
Department of Botany and Plant Pathology, lowa State 
nematology. ) 

Hunkel Memo- 

Milwaukee 


lege Ames. lowa. (Cereal diseases: 


Col 

Foll, Stanley C. Research Director, H. \ 
riai Foundation, 8951 North (,reen Bay Rd 

9, Wis Floricultural and nursery diseases, ) 

Folsom, Donald. Plant Pathologist Emeritus, 
sity of Maine, 63 Forest Ave., Orono, Maine. 

Forbes, Irvin L. Professor of Plant Pathology and 

Plant Pathologist, Botany Department, Louisiana State 


La Sugarcane 


| hiver- 


L niversity Baton Rouge, diseases: 


virology.) 
Ford, Donald H, Plant Pathologist. Department of Plant 
Pathology, University of California, Berkeley 4, Calif, 


Small fruit rhizosphere 


i soil-borne tung: 


diseases: 
studies.) 

Ford, Riehard Earl. Research Assistant and Graduate 
Student, Plant Pathology Department, Cornell Uni 
versity, Ithaca, N.Y 

Fors, Alfonso L. Superintendent of 

Habana, Cuba. Sugarcane 


(Forage crop diseases ) 
Agriculture, Central 


pasture, and rice 


Hershey 
liseases, ) 
Forsberg, Junius L. Plant Patho 
History Survey, 385 Natural Resources Building, Urbana, 


ogist. Illinois Natural 


| Diseases of floricultural CTODs, fungicides. ) 


Foster, A. Alfred. Plant Pathologist, United States 


Forest Service, Box 1421, Macon, Ga. (Forest nursery 


Foster, Harold H. Associate Plant Pathologist, Botany 
1 Bacteriology Department, Clemson College, Clemson, 


i 


‘ ( Fruit pathology: fungicides; nematology; 


nematocides, ) 
Foster, Virginia. 3230 Duncan Ave., 
Foster, W. R, Provincial Plant Pathologist, British Co- 

nbia Department of Agriculture, Victoria, B.C. 


Salem. Ore. 


(.anada (Extension in field) crops, tree fruits, small 
its, ornamentals, and vegetables.) 


Fowler, Marvin E. Chief, Division of Forest Disease 


Research, Northeastern Forest Experiment Station, 
Ll nited States Forest service lO? Motors Ave L pper 
Darby Pa Diseases of forest trees and of torest 
products 

Franco, Emmanuel. Chefe da Inspetoria Regional de 
Defesa Sanitaria Vegetal, Aracaju, Sergipe, Brasil. 
Nematology; tropical plants diseases; fungicides.) 


Lecturer in Entomology and As- 
Department of Entomology, Uni 


Frazier, Norman W. 
ite Entomologist. 


versitv of California. Berkeley 4. Calif. (Insect vectors 
plant virus diseases, especially strawberries and 
rapes: (¢ idellidae.) 


Biology, 


Frederick, Lafayette. Associate Professor of 
Baton 


Department of Biology, Southern lL niversity, 
Rouge la (_rowngal researe fungus leatspots ot 


Fredericksen, Richard A. Department of Plant Pathol 


g { ersity of Minnesota, St. Paul 1, Minn 
Freeman, T. E. Assistant Plant Pathologist, Department 
Plant Pathology. University of Florida. Gainesville, 
I (,rass diseases.) 
Freitag. J. H. Professor of Ent ox Department of 
Entomology. University of California, Berkeley 4, Calif 


insmission of plan 


Ins tr vi 
French, Alex M. Associate Plant Pathologist. Bureau of 


Pla Pathology. California Department of Agriculture, 


P. O. Box 1066. Riverside ( t Ornamentals dis- 
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French, William J. Graduate Student, Research Fellow, 
Department ot Plant Pathology, University of Idaho. 
Moscow, Idaho. Plant chemotherapy and diseases of 
fruit crops 

Fridlund, Paul R. Assistant Plant Pathologist, Irrigation 
Experiment Station, Washington Agricultural | xperi 
ment Prosser, Wash. Virus diseases of 
deciduous Iruit trees.) 

Friedman, Bernard A. Senior Plant Pathologist. United 


Stations, 


States Department of Agriculture, Room 1022, 641 
Washington St., New York 14, N. ¥ Phytopathogeni 
bacteria; market diseases of fruits and vegetables.) 
Friedman, William. Plant Quarantine Inspector, Plant 


Quarantine Division, Agricultural Research Service, 
United States Department of Agriculture, 904 Federal 
Building, 641 Washington St.. New York 14 N, 7. 
(Plant parasitic nematodes.) 

Frohlich, Hans P. Plant Pathologist, Rohm and Haas 
Company, Insectary, Bristol, Pa. (Fungicides.) 

Fromme, Fred D. (Life, Emeritus) Assistant to th 
Director, State Experiment Stations Division, United 
States Department of Agriculture, Washington, D. ¢ 


(Administration research.) 


Frosheiser, Fred I. Plant Pathologist, Crops Research 
Division, United States Department of Agriculture, D 
partment of Plant Pathology and Botany. University of 


Minnesota, St. Paul, Minn. ‘(Alfalfa diseases.) 

Fuentes Fuentes, Santiago, Department of Plant Pathol 
ogy, University of Minnesota, St. Paul 1, Minn 

Fulkerson, J. F. Plant Pathologist. Forage and Range 
Branch, Crops Research Division, United States Depart- 
ment of Agriculture, Beltsville. Mad 
and truit crops.) 

Fulton, Harry R. (Charter, Life) Retired Plant Pathol 
ogist, United States Department of Agriculture, 1732 
Lanier Place. Washington 9, D. ¢ Fruit diseases. ) 

Fulton, Joseph P. Professor of Plant Pathology, De- 
partment of Plant Pathology, University of Arkansas, 


Favetteville Ark. (Vegetable and strawberry diseases: 


Dise ises Ol ftorage 


virology.) 

Fulton. Neil D. Assistant Professor of Plant Pathology, 
Plant Pathology Department, University of Arkansas, 
Favetteville Ark. (Cotton diseases: soil 

Fulton, Robert Harry, Assistant Professor, Department 
of Botany and Plant Pathology. Michigan State Uni 


versity, East Lansing, Mich. Sma fruit diseases: 


nic robiology ) 


fungicides: virology.) 

Fulton, Robert W. Associate Professor of Plant Pathol 
ogy, Plant Pathology Department, University of Wis 
consin, Madison, Wis 
stone fruits 

Fushtey, Stephen G. Assistant Professe Department of 
Botany, Ontario Agricultural College, Guelph, Ontario 


(Virology: rus diseases of 


Canada Cereal diseases; fungicides 

Futrell, Maurice C, Plant Pathologist, Department of 
Plant Physiology and Pathology, Texas Agricultural and 
Mechanical College. College Station Pex ( ereal rusts 


Galindo, A. Jorge. Oficina de Estudios Especiales 
Londres 40, Mexico 6. D. | Mexi Plant pathology.) 
Gallegly, Mannon E. Associate Professor of Plant 
Pathology. Department of Plant Pathology, Bacteriology 
ind Entomology West Virginia l niversits Morgan 
town, W. \ st 


‘ ‘a (Vegetable diseases 
Garber, Richard 


H. Plant Pathologist Cotton and 


Cordage Fibers, Crops Research Division, Agricultura 
Research Service, United States Det ent of Agri 
culture, De tine f Plant Pat l niversity of 
Calitor Davis. Calif ( se ng les 
Garces-O,, ( arlos. Professor of Plant Paths ; Facultad 
Nal. de Agron Medellin. ¢ South Amer 


DIRECTORY D 37 


Garcia Rada, German. Escuela Nac. de Agric., Box 456, 
Lima, Peru, South America . 

Gardner, Leo R. Manager. Research and Development, 
California Spray Chemical Corporation, Richmond, Calif. 
( Fungicides.) 

Gardner, Max W. (Life) Professor of Plant Pathology, 
Emeritus, Department of Plant Pathology, University of 
California, Berkeley 4, Calif. (Diseases of truck crops.) 

Gardner, Wayne S. Agricultural Technician, Agricultural 
Department, Columbia-Geneva Steel Division, United 
States Steel Corporation, P. O. Box 510, Provo, Utah. 

Air pollution; virology.) 

Garren, Kenneth H. Senior Plant Pathologist, Oilseed 
Branch, Crops Research Division, Agricultural Research 
Service, United States Department of Agriculture, Hol- 
land, Va. (Diseases of peanuts, forest pathology.) 

Garrett, Wiley N. Graduate Student, Department of Plant 
Physiology and Pathology, Texas Agricultural and Me- 
chanical College, College Station, Tex. (Cereal diseases.) 

Garriss, Howard R. In charge of Plant Pathology Ex- 
tension, North Carolina State College, Box 5397, Raleigh, 
\. C. (General pathology; nematode diseases.) 

Casiorkiewiez, Eugene C, Assistant Professor of Botany 
and Plant Pathologist, Waltham Field Station, University 
of Massachusetts, Waltham 54, Mass. (Diseases of flori- 
culture crops; virology; fungus physiology.) 

Gaskill, John O. Plant Pathologist, Crops Research Divi- 
sion, Agricultural Research Service, United States De 
partment of Agriculture, 630 West Lake St., Ft. Collins, 
Colo (‘Sugar beet diseases: breeding for disease resist- 
ance.) 

Gassner, Georg G. Plant Pathologist, Farbwerke Hoechst 
\. G., Frankfurt, Main, Hoechst, Germany. ( Herbicides.) 

Gaumann, Ernst. Professor, Institute for Special Botany, 
Swiss Federal Institute of Technology, Universitatstrasse 
2, Ziirich, Switzerland. (Plant pathology; 
microbiology.) 

Geise, Fred W.) American Can Company, 104 S. Michigan 
Ave., Chicago 3, Ill 

Gemmell, Louis G. Assistant to Division President, Geigy 
Agricultural Chemicals, Geigy Chemical Corporation, 
P. O. Box 430, Yonkers, N. Y. ( Fungicides.) 

Gerberg, Eugene J. Director, Insect Control and Re 
search, Inc., L111 N. Rolling Rd., Baltimore 28, Md 

General plant pathology.) 

Gerdemann, James W. Associate Professor of Plant 
Pathology, Department of Plant Pathology, 247 Daven 
port Hall, University of Ilinois, Urbana, Ill. (Soil-borne 


my< ology > 


diseases; forage crop diseases.) 

Gerhold, Norman R. Plant Pathologist, Research Divi- 
sion, Rohm and Haas Company, Route 2, Box 508, Home 
stead, Fla. (Fungicides.) 

Giamalva. Mike J. Box 70B, Route No. 2, Hammond, La. 

Gibler, John Wesley. Plant Pathologist, Section Leader, 
Rockefeller Foundation Apto \ereo 98-13, Bogota, 
Colombia, Sout! America (Cereal diseases: cereal 
breeding: cereal rusts.) 

Gibson, Charles R. Box 599, Lubbock, Tex 

Gibson, lan Alexander Scott. Forest Pathologist, Kenya 
Forest Department, P. O. Box 30027, Nairobi, Kenya 
Colony, British East Africa. ‘(Seedling diseases; fungi 
cides. ) 

Giddings, N. J. Charter, Life) Collaborator, Formerly 
Senior Pathologist. Sugar Plants Section, Agricultural 
Research Service, United States Department of Agricul- 
ture, 3215 Lemon St.. Riverside, Calif. (Virus diseases; 
sugar beet diseases 

Gilgut, Constantine J. Professor of Extension Plant 
Pathology, Department of Entomology and Plant Pathol 
ogy. Fernald Hall, University of Massachusetts, Amherst, 


Vass (Fruit egetables, field crops, and ornamental 

liseases: mycology: fungicides.) 

Gill, Denzell L. Pathologist, Ornamentals Section, Crops 
Research Division, United States Department of Agricul 


re, Georgia Coastal Plain Experiment Station, Tifton, 
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Grav. Reed A, 


Greaney, F. J. \g 


Vol. 18 


W. Plant Pathologist, 


(Forest pathology ) 


Robert 1230 N., 
Lincoln, Nebr. 


Goth, Robert W. 


Coss, 7th ot. 


Graduate Student, University of Minne. 


sota, St. Paul, Minn. (Legume diseases.) 
Goto, Kazuo. National Institute for Agriculture, Nishi. 
gahara, Kitaku, Tokyo, Japan 


Plant 
Department o 
Honolulu, 


ogist and 
Plant 
Hawaii. 


\ssistant 
Botany, 


Goto, Shosuke. 
Professor ol 


lL niversity of 


(ssistant 
Pathology, 
Hawaii, (Sub-tropical 


ornamentals: 


Ilruits anda epidemiology ) 

Gottlieb, David. Professor of Plant Pathology, Depart. 
nent of Plant Pathology, University of Illinois, Urbana. 
I] Physiology of fungi: intibiotics: physiology of 
parasitism.) 

Gotz, M. B. Rua de D.Joao \. Lisbon, Portugal. 


Gould, Charles J. 
ton | xperiment 
Puyallup, Wash 

Govindu, H,. C. 


Plant Pathologist, Western Washing. 
Station, Washington State 

(Turf ornamental bulb diseases.) 
B/29 Ramakrishnalaya, Jain Temple Rd., 


( ollege, 
ind 


\Visweswarapurem, Bangalore, S. India. (Plant pathology 
ind mycology.) 
Gowing, Donald P. Physiologist, Pineapple Research 


$166, Honolulu 2, Hawaii. 
and 


Institute of Hawaii, P. O. Box 


Physiological { 


diseases; physiology of parasitism 


resistance, } 

Govette, L, E. Research 
Chemical Corporation, Box 1136 

Graham, Joseph H. Plant 
Regional Pasture Research | 
Pa. (Forage crop diseases.) 

Graham, K. M. % Dr. J. S. Niederhauser, Calle Londres 
10, Mexico 6, D. F.. Mexico 

Graham, Shirl O. Assistant 
Pathologist, Department of Plant I 
of Washington, Pullman, Wash 

vation by sublimation. ) 

Graham, Thomas William. Plant 


and Sugar Crops Research Branch, 


\ irginia-¢ 
Richmond 8, Va. 
L nited 
niversily 


Department, irolina 


States 


Park, 


Pathologist 


iboratoryv, | 


\ssistant Plant 
State ( ollege 


physiology; 


Professor and 


athology, 
|} uUneLUs 
preset 
Pathologist, Tobacco 
Agricultural Research 


Service, United States Department of Agriculture, Pee 
Dee Experiment Station, Florence, S. ¢ (Tobacco dis- 
eases; phytonematology.) 

Grainger, John. Head, Department of Plant Pathology, 
West of Scotland Agricultural College. Auchincruive. 


Avr, Scotland, United Kingdom. (Control of crop dis- 


ease 
Grant, Theodore J. Principal Pathologist, 
Field Station, United States Department of 
2120 Camden Rd., Orlando, Fla. ( 


Horticultural 
Agriculture, 
virol- 


dise ases; 


itrus 


Vincenzo. Professore di Patologia vegetale, Sta 


Grasso, Li 
ione di Patologia vegetale, Via Casal de’ Pazzi 250, 
Rome, Italy (Diseases of cereals, especialy smuts and 


fruits.) 
Plant 


diseases of 


Annie R. 


ergot 


Gravatt, Pathologist, Crops Research 





Division, Plant Industry Station, Beltsville, Md. (Forest 
pathology: pathology of horticultural crop plants.) 
Gravatt, G. Flippo. Senior Pathologist, Fruit and Nut 
Crops Branch, Plant Industry Station, Beltsville, Md 
Forest) pathology: nut pathology, especially chestnut 
blight and ink disease; introduced epidemic diseases.) 


Arthur H. (Life) Consultant in Genetics, The 


Graves, 


Connecticut Agricultural Experiment Station, New Haven, 
Conn., Wallingford, Conn. (Breeding of forest trees; 
diseases of trees.) 

Graves, Clinton H., Jr. Assistant Plant Pathologist, Agri- 


( ollege, 


fruit 


Experiment Station, Mississippi State 
Miss. 
fungicides. ) 
Microbiologist, Plant Physiologist. Merck. 
ind Dohme Research | Merck 
Rahway, N. J. (Plant viruses; chemotherapy 
plant hormones.) 
Director, Line 
Farm Service, 765 Grain Exchange B 
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Plant Pathologist, Canada Department 
Laboratory, The 
Winnipeg, Manitoba, Canada. 


Green, Gordon J. 
of Agriculture Research 
Manitoba, P. O. Box 322, 


University of 


if ereal ruists.} 
Green, Ralph J.. Jr. 
Pathologist, 
Purdue l niversity, 


Assistant Professor and 


Lafavette, Ind (Plant pathology; 


spec ial crops ) 
Greene, George L. 
Botany. University ol 


Graduate Student, 
Michigan. Ann 


of parasitism; fruit diseases.) 


Department of 


Arbor, Mich 


(Physiology 


Greenleaf, Walter Helmuth. Vegetable Breeder, Ala 
hama Agricultural Experiment Station, Auburn, Ala. 
(Resistance breeding: viruses; vegetable diseases.) 


Jewel Ave., Kirkwood 


Gregory, C. T. ¢ onsultant, 229 W 
22, Mo. 


Gregory, Garold Fay. 


(| lowe! diseases ) 


Research Assistant, Plant Pathol- 


ogy Department, Cornell University, Ithaca, N. Y. (Para- 
sitology, especially of rusts and viruses; cereal diseases; 
action of fungicides.) 

Gries. Geerge A. Professor of Plant Physiology, Depart 


ment of Botany and Plant Pathology, Purdue University. 


Lafavette, Ind. (Plant physiology.) 


Griffith. R. B. Agronomy Department, Kentucky Agricul 
tural Experiment Station, Lexington 29, Ky 

Grimm, Gordon R. Plant Pathologist, United States 
Horticultural Station, Orlando, Fla. (Diseases of citrus 
trees, nonparasitic fungal, and virus 

Grimm, Robert B. Graduate Assistant Botany Depart 


ment, Louisana State University, Baton Rouge, La 
Grogan, Raymond Gerald. Associate Plant Pathologist 

and Associate Professor of Plant Pathology, Department 

of Plant Pathology, University of California, Davis, Calif 
vegetable crops.) 


Hall. University of Wiscon 


(Diseases ot 
Grosklags. James H. 
sin, Madison 6, Wis. 
Kumar. Graduate Student, Depart 
University of Wisconsin, Madi 


disease re 


Birge 


Grover, Rajendra 
ment of Plant Pathology, 
son. Wis Orchard 
sistance, } 

Groves. A. B. Plant Pathologist, Winchester Fruit Re 
search Laboratory, Virginia Agricultural Experiment Sta 

Winchester, Va 


fungicides. ) 


diseases; fungicides: 


tion, Rural Route 3 (Deciduous tree 
fruit diseases: 
Gruenhagen, Richard H. Group Leader, Fungicide Re 
search, Agricultural Chemical Research, The Dow Chemi 
Midland, Mich 
mechanics of fungicidal action.) 
Professor of Botany, 


Massachusetts, 


taxonomy ;: 


cal Company. (Fungicides: nemato 


cides: antibiotics: 

Guba, Emil Frederick. 
Waltham Field Station, 
Waltham, Mass. (General plant 
Monochaetia and Pestalotia.) 


Head ot the 


Research 
University ol 


p ithology: 


Guimaraes, Floriano F. Department of 


Plant Breeding Estacao Experimental Horticultura, 
Domingos Petrolini, Rio Grande, RGS, Brazil (Vege 
table breeding. esper ially potato and onion.) 

Guthrie, James W. Assistant Plant Pathologist, Brancl 
Experiment Station, University of Idaho, Aberdeen, 
Idaho. Virology: potato diseases, fungicides.) 

Gutierrez, Lucy Hastings De. Plant Pathologist, Inter 
American Institute of Agricultural Sciences, Turrialba, 


Costa Rica. Diseases of cereal crops: epidemiology: 
disease loss appraisal; general plant pathology.) 
Guzman-Naranjo, Julia. Plant Pathologist, Centro Na 
cional de Investigaciones Agricolas, Apartado aéreo 5813, 
Apto. Nacional 3297, Tibaitata, Bogota, Colombia. South 
(America Potato diseases.) 
Haar, Norman D. Graduate Student Department of 


I 
Plant Pa hology, Cornell Universitv. Ithaca, N. Y (Veg 
etable liseases,} 
Haas, Jerry H. Graduate Assistant. 


The Pennsy vania State University { iversity Park, Pa 


Agent, 


Department of Botany and Plant Pathology, 


DIRECTORY D 39 


Haasis, Frank A. Professor of Plant Pathology, 


North 


Carolina State College, Raleigh. N. ( (Diseases of 
floral crops. } 
Hadden, S. J. Plant Breeder, Coker’s Pedigreed Seed 


Company, Hartsville, S. C. 
Haenseler, Conrad Martin. Professor and Research 
Specialist, Department of Plant Pathology, Rutgers Uni- 
versity, New Brunswick. N J 
general mycology.) 
Hagborg, Walter A. F. Plant Pathologist, Plant Pathol- 


ogy Laboratory, science Service, 


(Cereal diseases.) 


( Diseases ot vegetable 
‘ rops; 


anada Department of 
Agriculture, University of Manitoba, Box 322. Winnipeg, 
Manitoba, Canada. bacterial phyto- 
pathogens. ) 

Hagedorn, Donald James. Associat: Professor of Agron 
omy and Plant Pathology, Department of Plant Pathol- 
ogy, University of Wisconsin, Madison 6. Wis. 


diseases: 


(Pathogenicity of 


(Virus 

vegetable diseases, pea diseases; breeding for 
disease resistance, ) 

Haglund, William A. Research 
Plant Pathology, Institute of 
Minnesota, St. Paul, Minn. (Root rot of canning peas; 
nematodes in relation to pea root rot.) 


Halisky, Philip M, Instructor in Plant Pathology, Uni 


Assistant, Department of 
Agriculture, University of 


versity of California, Davis, Calif (Diseases of field 
crops, genetics of tung.) 
Hall, Dennis H. Extension Plant Pathologist. Depart 


ment of Plant Pathology, University of California. Davis. 
Calif. ( Diseases ot field crops and vegetable crops.) 

Halpin, James Edwin. Assistant Agronomist. Chilean 
Agricultural Program, The Rockefeller Foundation. 
Casilla 13045, Santiago, Chile, South America. 
and breeding of forage crops.) 

Hamilton, James M. Professor of Plant Pathology and 
Head of Department, New York State 
periment Station, Cornell University, 
(Orchard fruit diseases: 

Hamilton, Richard 1. Graduate Student, Department of 
Plant Pathology, University of Nebraska. Lincoln. Nebr 
(Virology; root diseases.) 

Hampton, Jack E. Assistant 
Butte County Department 
1229, Oroville, Calif 

Hampton, Richard O. 
periment Station, Prosser 


( Diseases 


Agricultural Ex- 
Geneva, N. Y. 


fungicides; chemotherapy.) 


Agricultural Commissioner, 
rf Aor culture, P (). Box 


Plant Pathologist. 
Wash. 
Virus resistance and immunity.) 

Hanks, Robert W. Assistant Plant Physiologist, 
Experiment Station, Lake Alfred, Fla 
tion; translocation.) 

Hanley, Joseph F. Manager. 
erative Seed and Farm Supply Service, Southern States 
Building, 7th and Main Sts., Richmond, Va. (Fungi 
cide s./ 

Hanna, William Fielding. Chief, Botany and Plant Pa 
thology Division, Science Service, Canada Department of 
Agriculture, Ottawa 
genetics of fungi.) 

Hannon, Chancellor I. 
Experiment Station, Lake 


nematodes, 


Irrigation Ex 
(Stone-fruit-virus dis 
eases: 
Citrus 
(Mineral nutri 


Chemical Purch ising ( oop 


Ontario, Canada. (Cereal diseases: 
(Assistant Nematologist, Citrus 
Alfred, Fla. (Plant parasitic 
relationships, 


suscept-parasite ecology and 


biology, life histories and taxonomic studies.) 

Hansen, A. Juergen. Graduate Student, Department of 
Plant Pathology, University of Wisconsin, Madison, Wis. 
(On Leave of Absence from Max Planck Institut, Koeln 
Vogelsang, German Federal Republic.) (Virology; po- 
tato diseases.) 

Hansen, H. N. Division of Plant 
of California, Berkeley 4, Calif 
Hansing, Earl D. Professor of Plant Pathology and Plant 
Pathologist, Department of Botany and Plant Pathology, 
Kansas State College, Manhattan, Kans. (Cereal and 
forage diseases; disease resistance; seed treatment.) 
Hanson, Earle W. Professor of Plant Pathology, Depart 
f Plant Pathology, University of Wisconsin, Madi- 


Pathology. University 
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transportation ind storage oft horti. 


pathology iandiing 
iitural crops.) 

Haskell, R. J. New Bedford Rd., Rochester, Mass. 

Haskett, William C. Plant Pathologist. Agricultural Re. 


sear ind Development, The Upjohn Company, Kalama 


Mi n. (Fungicides: antibiotics: cereal crop dis. 

eases. ) 
Haunold, Ernst, Graduate Research Assistant, 304 Plant 
Industry Building, College of Agriculture, University of 


Nebraska, Lincoln, Nebr. (Cereal viruses 
Haus, Thilo E. Associate Professor and Agronomist, De. 
partment of Agronomy, Colorado State i 


Collins, Colo. 


versity, Fort 

lins ((lereal diseases 

Havard, A. Lorne. Sales Manager, Green Cross Products, 
Division of Sherwin Williams Co., Ltd., 2875 Center St. 
Montreal, Quebec, Canada. (Fungicides 

Hawksworth, Frank G. Forest Pathologist, Forest Insect 
ind Disease Laboratory, South Hall, Colorado State Uni- 


versity Fort Collins, Colo Dwarf mistletoes: forest 
pathotogy,} 

Hawn, E. J. Plant Pathologist, Science Service Labora. 
tories, Lethbridge, Alberta, Canada Forage crop dis 
tase yveorogy >: nuclear Viology.) 


Havden, Eugene B. Associate Secretary. Rust Prevention 
\ssociation, 820 Midland Bank Building, Minneapolis 1, 
Mint Cereal rusts: agricultural pr miuction research.) 

Haymaker, Herbert Henley. Professor of Plant Pathol 
ogy, Kansas State College. Mlanhattan. Kans. (General.) 

Hebert, T, T. Professor of Plant North Caro- 
lina St Raleigh, N. ¢ Cereal dis- 


= 
Pathology, 


State College. Box 5397 


eases 
Heggestad, Howard E. Principal Agronomist, Tobacco 
Section, United States Department of Agriculture, Plant 
Industry Station, Beltsville, Md Tobacco breeding and 


pathology. ) 
Heimbeck, (Mrs.) Louise Solberg. Levanger, Norway. 


L. forms of bacteria as plant pathogens.) 

Heinis, Julius Leo. Plant Pathologist I, Oregon State 
Department of Agriculture, Salem, Ore (Stone fruit 
iruses: nursery diseases.) 

Hellman, Petrus. 


Business Executive Panogen, Ine. 
Ringwood, Hl. (Agricultural chemicals.) 
Helms, Katie. Research Officer, Division of Plant Indus 


Commonwealth Scientific and 


Re seare h 


\ustralia. (Virol- 


Industrial 
Organisation, Box 109 P. O., Canberra 


Helton, Audus W. Associate Plant Pathologist and Asso- 
ciate Professor of Plant Patholog Department of Plant 
Pathology, University of Idaho, Mos Idaho. (Fruit 
pathology, especially virology and disease therapy.) 

Henderson, Robert Gordon. (Life) Plant Pathologist. 


Department of Plant Pathology and Physiology, Virginia 
Blacksburg. Va. (Dis- 


} 


pacco, 


Agricultural Experiment Station, 
ises of vegetable and field) crops, especially to 


beans ind tomatoes.) 


Henderson, W, Jackson. Plant Pathology Specialist in 


Extension Service, Department ol Botany ind Plant Pa 
tholog Colorado State Universitv. Fort Collins, Colo 
(,eneral.} 

Hendrix, Floyd F., Jr. Plant Pathology Department, 


Lniversitv of California, Berkeley, Ca 


Hendrix. J. Walter. Associate Plant Pathologist, Depart- 

nent of Plant Pathology, Washington State College, Pull 
in. Was! 

Hennen, Joe F. 


Department 
Brook- 


real diseases.) 


int Pathology South Dakota State College, 


igs, S. Dak Paxonomy o : 
Henry, Arthur Wellesley. Professor of Plant Pathology, 
Ly sitv of Alberta. Edmonton Alberta, Canada ( Dis- 
eases of grasses and flax sO orne pathogens: seed 
Henry, Berch We. Offce n | rye, Southern Institute 
f | -t Genetics, United States Forest Service. P. O 
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Senior Laboratory Technician. Univer 


Hensel, Earl G, 
f California, Riverside, Calif, 
Assoc lale Agronomist and 
Department ot 
Station, 


(Fungicides. ) 

Associate 
Agronomy, Kentucky 
Lexington, Ky. (Dis 


sity 0 
Henson, Lawrence. 
Nant Pathologist, 
\vricultural Experiment 
eases of forage 
Hepting, George H. Plant Pathologist, Southeastern For 
Station, Asheville. N ( (Forest aie 


( rops.!} 


est Experiment 
eases.! 


Hermansen, Jorgen E. Plant Pathologist, Department ot 


Plant Pathology. Royal Veterinary and Agricultural Col 
lege. Rolighedsvej 23, ¢ openhagen V, Denmark. (Cereal 
rust diseases 

Herr. Leonard J. Assistant Professor, Department of 
Botany and Plant Pathology, Ohio Agricultural Experi 


nent Station, Wooster, Ohio. ‘Antibiosis in relation to 


jant diseases 

ei, Robert R. Biologist, 314 E. Greenway Blvd., Falls 
Church. Va (Plant pathology; bacteriology; agricul 
tural science 

Hesler. L. R. (Life) Professor of Botany and Dean of 


the College of Liberal Arts, The University of Tennessee. 
Knoxville. Tenn. (Agarics.) 
Hesseltine. C, W. Microbiologist, 


Research Branch, Peoria, Il. 


fermentations.) 


Northern 


{Streptomycetes ; 


L tilization 
Muco 
raie-. 
Heuberger. John W. 
Plant Pathology. University of 
Fungicides: control of fruit and 


Professor and Head, Department of 
Newark, Del. 


vegetable 


Delaware. 

diseases; 
teaching. } 

Hewitt. William B. Plant Pathologist 
Plant Pathology, Department of Plant Pathology, 


and Professor of 
Univer 
(Diseases of grapevines.) 
Breeder, 
Manhattan, 


sity of California, Davis. Calif. 
Hevne. Elmer G. Agronomist, Plant 
Kansas State 
disease resistance.) 
Graduate Student in Plant Pathol 
University, 


Agronomy 


Department, College. Kans. 
Breeding for 
Hickey, Kenneth D. 
v. Buckhout Laboratory, Pennsylvania State 
University Park, Pa. (Fungicides.) 


Hidaka, Zyun. Plant Pathologist, Plant 


Hatano Tobacco Experiment 


Pathological De- 
Station, Hatano, 


{ \ irology, tobac co clise ases,)} 


partment, 
Kanagawa-ken, Japan. 

Higbee. F. Farrell. General Manager, Brown Farm Chem- 
ical Company, Box 517, Scottsbluff. Nebr 


agronomy.? 


Insecticides: 
fungicides: herbicides: 
Higgins. B. B. Life) Department of 
Experiment Station, Experiment, Ga. 
Higgins. Daniel J. Plant Pathologist, \« and Or- 
nan Branch, Crops Research Division, Agri 


United States 


Botany, Georgia 


velable 
amenta ( ropes 
De partment of 


iitural Researcl Service, 


Agriculture, Box 70. Worthington, Ohi Diseases of 
shade trees and woody ornamentals: genetics and life 
ve ~~ | ingl ) 

Hilborn, Merle Tyson. Plant Pathologist. Deering Hall. 
University of Maine, Orono, Maine Fungicides: fruit 
liseaces. ) 

Hildebrand, Alexander A. Senior Plant Pathologist, Sci- 
ence Servi Laboratory, Harrow, Ontario, Canada. (Dis 


{ 


eases of sugar heets and soybeans.) 
Hildebrand, Earl M. 
Brat Beltsville. Md 


Horticultural Crops Research 
I 


ink 


, 
Hildebrandt, Albert €. Associate Professor of Plant 
Pathology, Department of Plant Pathology. University 
Wisconsin. Madison 6. Wis (Plant pathology; tissue 
i re liseases of ornamentals: virology 
Hildreth, Robert C. Plant Pathologist, Division of Tropi 
il Resear United Fruit Company. | Lima, Hon 
ras. Centra \merica Banana diseas fruit’ and 
vegetable diseases: fungicides and antibiotics 
Hill, John P. 1600 Elizabeth St.. Redlands, Calif 
Hillis, A, Mincher. Box 67. College Station. Tex he 
borne diseases: fungicides.) 
Hilu. Hallim M. Djezzine, Lebanon 
Himelick, Eugene B. Assistant Plant Pathologist. I 
Stouts Nat 1 History Surves \ Resour 


MEMBERSHIP 
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(Forest and shade tree diseases, } 

Hine, Richard Bates. Research Assistant, Department of 
Plant Pathology, University of California. Calif. 
(Soil fungi: root rots.) 

Hirai, Tokuzo. Professor of Plant Pathology, Plant Pa- 
thology Laboratory, Faculty of Agriculture, Nagoya Uni- 
versity, Anzyo, Aichi-Ken, Japan. ( Virology.) 

Hirschmann, Hedwig Rosa Elsa. Assistant Professor of 
Plant Pathology, Nematode, Box 5397, State College Sta- 
tion, Raleigh, N. ¢ ( Nematology.) 

Hirt, Ray R. Senior Professor, Department of Forest Bot- 
any and Pathology, State University College of Forestry 
at Syracuse University, Syracuse 10, N. Y. 
thology: 


Building, Urbana. Ill. 


Davis, 


(Forest pa- 


tree diseases and wood dec ay, fore st and shade 


trees.) 
Hitchner, Lea S. Executive Secretary and Treasurer. Na- 
tional Agricultural Chemicals Association, Room 603, 


Associations Building, 1145 19th St.. N. W.. Washing- 
ton 6, D. C. 

Hocker, Reginald O, 

State College, 
ogy: mycology.) 

Hockey, J. Fred. Plant Pathologist and Officer-In-Charge, 
Plant Pathology Laboratory, 
Agriculture, Kentville, Nova Scotia, Canada. 

fungicides.) 

Hoes, John. Graduate Student, Plant Pathology Labora- 
tory, University of British Columbia, Vancouver 8, 8. ¢ 
Canada. (Fruit and vegetable disease; virology.) 

Hoffman, Paul F. Plant Pathologist, Monsanto Chemical 
Company, Lindbergh and Olive St. Rd., St. Louis 24, 
Mo. (Fungicides; nematocides.) 

Holdeman, Quintin Lee. Associate Plant 
Pee Dee Experime nt Station, P. O. Box 271, 
S.C. (Diseases of tobacco: phytonematology ) 

Hollis, John P. Assistant Plant Pathologist, Department 
of Plant Pathology. College of Agriculture, Louisiana 
State University, Baton Rouge, La. (Soil microbiology; 
nematodes; nematocides, ) 

Holloman, Arthur, Jr. Agriculture Technician, Columbia- 
Geneva Steel Division, United States Steel Corporation, 
P. O. Box 510, Provo, Utah. (Air pollution and effects 
on plants; fungicidal assay.) 

Holmes, Francis QO. Associate Professor, The Rockefeller 
Institute for Medical Research, 66th St. and York Ave., 
New York 21, N. Y. 

Holmes, Francis W, 
Tree | aboratories, 
Mass. (Forest and shade tree 

Holmes, James L. 558 E. Station St., Karlsalsu, Il 

Holton, C. S. Pathologist, Agricultural Experiment Sta- 
tion, United States Department of Agriculture, Depart 
ment of Plant Pathology, Washington State College, Pull- 
man, Wash. 

Holtzmann, Oliver V. 

vartment of Plant Pathology, 

ilu 14, Hawaii. (Plant parasitic 
diseases of tropical fruits and nuts.) 

Hood, J. J. Assistant Sales Manager, Technical Service, 

Agricultural Chemicals, P. O. Box 430, Yonkers, 


A sso late Professor ot Biology, ( en- 
Edmond, Okla. (Morphology; virol- 





tra 


Canada 
(Fruit dis- 


Science ~ervice, 


eases, 


Pathologist, 
I lore nce, 


‘\ irology ) 
Assistant Professor, Research, Shade 
University of Massachusetts, Amherst 


diseases.) 


i ereal diseases } 
Assistant Plant Pathologist, De 
University of Hawaii, Hono- 


soil-borne 


' 
t 
| nematodes; 


(,elgy 
N. (Fungicides. ) 

Hood, John R, Graduate Student and Senior Laboratory 
Technician. Plant Pathology Department, Hilgard Hall. 
lL niversity of California, Berkeley 4, Calif 
pathology.) 

Plant Pathologist and Assistant Pro- 

Crops Research Division, Agr 


(Ornamental! 
pathology: vegetable 
Hooker, Arthur L. 
fessor of Plant Pathology, 
Research Service, United States Department of 


Pathology, l niversity 


iltur 1 
Agriculture, Depart nent of Plant 
of Wisconsin, Madison 6, Wis 
breeding: disease resistance.) 
Hooker, W, J. Associate Professor of Plant Pathology, De 
partment of Botany and Plant Pathology, Michigan State 


East Lansing. Mich (Virology 


(Cereal diseases and 


l niversity potato pa 


ouy 
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Hoppe, Paul E. | ed States Depart Huffman, Marion D. Assistant Professor of Botany. Dp 
ment of Ag pP | 1) é { partment of Biology. Central College. Pella. Iowa. ((¢. 
ersity of W f \\ 1) ise ! real rusts; mycology of phytopathogens.) 
corn.) Huguelet, Joseph E. Botany and Plant Pathology py 

Hopper, Bruce Ek. * BK 1) t oof partment, Michigan State University, East Lansing, Mich 
Botany and P P \ Polyt Inst Humphrey, Clarence J. (Charter) Retired, 824 Sout} 
tute Aubur \ ¢ i K St.. San Bernardino. Calif (Mycology. Basidiomy. 
morphole t cetes: tlorest pathology ) 

Mord, H. H. ¥. S ( Le ¢ H Hung, Chang-hsun. Plant Pathologist, Taiwan Agricy). 
duras. Centra \ tural Research Institute | Lip Taiwan, China (Field 

Horn, Norman L,  ‘\ ‘ Pat t. Plant crop diseases.) 

Pathology Dey State | t B Hunter, Herman A. Life) 405 Magnolia Ave... Fred 
Rouge. La I w be east erick, Md. 

Horner, Chester E. 4 Profe f Plant Pat Husain, Akhtar. c/o Dr. 5S. S. Saxena. Botany Depart 
vy and Agent, | lepa ent Agricultur nent, Government Agricultural College, Kanpur, UP 
Department of Bota i t Pat oy n Stat India. 

College. Corva Or { ease fung Hutchins, Lee M, Life Plant Pathologist. Fruit and 
nint and hoy Nut Crops Research Branch, Plant Industry Station, 

Horsfall. James G. : P The ¢ Beltsville, Md. (Virology: forest diseases: fruit tree dis 
necticut Agr | Station P, ©. Box eases, ) 

1106, Ne Haver ( rot i Hvyre, Russell A. Plant Pathologist. United States Depart. 

Horst, Kenneth. | . I i! Plant ment of Agriculture, Agricultural Hall, University of 
Pathology. O} Stat ( Cvhiie Delaware, Newark, Del Disease forecasting: epiphytol- 
( Rhizosphere t ey of downy mildew diseases.) 

Horton, James C. ‘4 I lant Pat 
Department B 1? Pat ‘ | i St 
College, Ames, | \ east ro Ichikawa, Stanley TT. Nematologist, Agricultural Re. 

Hough, L. Fredric. P K rch Spe t search, Shell Development Company, P. O. Box 301] 
Pomology, Depar ture. Ne lerse Agr Modesto, Calif. (Plant parasitic nematodes.) 

iltural Expe - \ Brur k, N. J Dis Ikenberry, Gilford J.. Jr. Graduate Student. Depart 
ease resistal ent of Botany and Plant Pathology, lowa State Col- 

Houston, Byron R. P Plant Pat ( lege Ames, lowa. (Pathological anatomy: cereal dis 
Plant Patho EL Pla Pat tn eases.) 
ersity of Ca ) ( 1) i fie | Imle, Ernest Paul. Research Director, American Cocoa 
forage crop Research Institute. 1745 K St... N. W.. Washington 6, 

Houston, David R. K \ lepartment of D. ©. (Caeao diseases: plant introduction problems.) 
Plant Patho W \I con ¢ Inman, Forrest G. Plant Quarantine Inspector. 507 
Wis Forest i Federal Building, Buffalo 3. N. Y. (Plant diseases en 

Hovey, Charles L, \ ( - KR ountered with imported nursery) stock.) 
search, East st kx West Spring Isaac, Philip Kenneth. Associate Professor. Botany 
field, Mass Department, University of Manitoba, Winnipeg, Mani- 

Howard, Frank L. P of P t Patholog d toba. Canada. (Physiology of fungi.) 

Head of Department P P ind Entomology Ishii, Mamoru. Assistant Plant Pathologist, Department 
l niversity of R K R. | Fungicides of Plant Pathology, University of Hawaii, Honolulu 14, 
hemotherap t Hawaii. (Vegetable diseases: virology.) 

Hovman, William G. P a ( Re Ivanoff, Spas 8S. Head, Department of Plant Pathology 
Division, Agr I ‘ 1 State ind Physiology, Mississippi Agricultural Experiment 
Department of A ~ ‘ Station, Fa Station, State College Miss. (Breeding for disease 
N\. Dak Potat t ea- resistance: cold hardiness.) 
sistance 

Hrushovetz, Semeon B. t oR: tN 
Box 38, Wint \l ( 1 . Jackson, Curtis R. Graduate Assistant, Plant Pathology 

Vv: evtol Department, University of Florida, Gainesville. Fla 

Hsi, David C. H. 4 y t Pat r = (Vegetable and ornamental diseases.) 
<tation, Ne Vex : rXpe I Stator Jackson, Lyle W. R. ollaborator, United States Forest 
New Mexico ¢ Me \rt Service: Professor of Silviculture, School of Forestry, 
Clovis. New Mex t ! les lL niversity of Georgia Athens, Ga. (Forest pathology; 

Huber. Don Morgan. (| i Stuce R il be pathological anatomy.) 

w. Departn P Ly t {| Jacques, J. E, Plant Pathologist. Montreal Botanica 
Moscow, | seases Garden, 4101 Sherbrooke St. East, Montreal, Quebee, 
hemotheray (.anada (Diseases of ornamentals.) 

Hubert, F. P. R ( P (me Jain, Abir Chandra. Graduate Student. Department of 
in’ Embas b 1) t t state Plant Pathology, Macdonald Collage. St Anne de Belle 
Mail Roo W 1). ¢ vue, Quebec, Canada. (Physiological aspects of disease 

Hudgins, Harry R. P \ tural R resistance of plants 
search Depar ( pany. Drawer | Jamalainen, Eino Armas, Professor of Plant Pathology 
Lake Jacksor lex 1 Head of Department of Plant Pathology, Agricultura 
ides rowtl Research Centre. Tikkurila. Finland (Overwintering 

Hudson, Rov W. > I t ‘ i Chie { biennial and perennial crops: storage diseases ol 
Company ; l \ ( f egetables and fruits: fungi of the genus Fusarium. 
(Fungicicde Janson, Blair F. Associate Professor of Botany and 

Huffington, Jesse M I Vivis Plant Pathology, Extension Plant Pathologist. Depart: 
Continental Can mM) | Bid . ent of Botany and Plant Pathology. Ohio State Uni 
Baltimore | \I ‘ ersity Columbus 10 Ohi lant disease ntrol; 


processil -eed treatment: virology.) 
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rad 7 Jarvis, Karl H. Corn Breeder, Pioneer Hi-Bred Corn Box 322, Winnipeg, Manitoba, Canada. (Cereal diseases.) 
3 e Company, Johnston, lowa. (Development of new corn Johnston, Charles O. Plant Pathologist. United States 
— varieties with emphasis on disease and insect re Department of Agri ulture in cooperation with Depart- 
ms Mick —, “4 He ’ PI t Path logy Depart ‘nit | Colle + ee — Plant Pathology, Kansas State 
| Soul Jedlinski, am 4 _ | a oe g epartment, ni ollege, lanhattan, Kans. (Cereal rusts.) 
versity of Nebraska, Lincoln, Nebr. Johnston, (Mrs.) Peggy Stumbo. Graduate Research 
-idiomy. Jeffers, Walter F. Plant Pathologist, Rayner Brothers. \ssistant, Botany Department, Louisiana State Uni- 
q > > \ > . . . > 
— Inc.. Salisbury, Md. (Diseases of strawberries and blue versity, Baton Rouge, La. (Plant pathology.) 
+ oe berries; general mycology.) Johnston, Titus M, Graduate Research Assistant, Botany 
( Field Jehle, Robert Andrew. (Life) Collaborator, Plant Dis Department, Louisiana State University, Baton Rouge. 
ease Survey, United States Department of Agriculture: La. (Plant pathology: nematology.) 
Fred Retired State Plant Pathologist, University of Maryland, Jones, Edward D. Plant Pathologist. Red Dot Foods. 
2996 Munson St., Silver Springs, Md. (Field experiments Inc., Madison, Wis. (Vegetable diseases.) 
Depart. er demonstrations for control of crop diseases: plant Jones, John P. Plant Pathologist. Crops Research Di 
ir, UP disease surveys.) vision, Agricultural Research Service. United States 
Jenkins, William Robert. Assistant Professor of Plant Department of Agriculture, Stoneville, Miss. (Sovbean 
ult and Pathology. Department of Botany and Plant Pathology, diseases, } 
Station, University of Maryland, College Park, Md. (Plant Jones, John Paul. Graduate Student. Department of 
ree dis. nematology.) Botany and Plant Pathology, Ohio Agricultural Experi 
Jennings, Peter R. Assistant’ Geneticist, Rockefeller ment Station, Wooster, Ohio. (Vegetable diseases.) 
Depart. Foundation, Apartado Aero 58-13, Bogota, Columbia, Jones, Laurence S. Entomologist, United States Depart 
sity of South America. (Rice breeding.) ment of Agriculture, P. O. Box 1066, Riverside, Calif 
iphytol- Jensen, Dilworth D. Associate Professor of Entomology (Plant virus vectors: fruit tree viruses.) 
Department of Entomology and Parasitology, Univer Jones, Leo Edward. Associate Professor of Botany, De 
sity of California, Berkeley, Calif. (Insect vectors of partment of Botany and Plant Pathology, Oregon State 
; plant viruses; viruses of orchids and of stone fruits.) College, Corvallis, Ore. (Teaching; virology; host-para 
al Re. Jensen, Harold James. Associate Professor of Plant site relationships.) 
< 301] Pathology and Associate Nematologist, Department of Jones, Leon K. (Life) Supervisory Plant Quarantine 
Betany and Plant Pathology, Oregon State College. Inspector, Plant Quarantine Division, United States De 
Depart. Corvallis. Ore. (Nematodes: nematode diseases; soil partment of Agriculture, 904 Federal Office Building, 
te Col- fumigation.) Seattle 4, Wash. (Diseases of ornamentals; virology.) 
al dis. Jensen, James H. Professor of Botany and Provost, Jordan, W. B. Mathieson Chemical Company, Mathieson 
117 Beardshear, lowa State College, Ames, lowa. (Edu- Building, Baltimore 3, Md. 
Cocoa cational administration; plant virus diseases.) Jorstad, Ivar, Retired State Mycologist, Botanical Mu 
zton 6, Jensen, Stanley, Department of Plant Pathology, Uni seum, Oslo, Norway. (Uredinales.) 
ana) & versity of Nebraska, Lincoln, Nebr. Josephson, L. M. Agronomist, Agricultural Experiment 
r, Wi Jewell, Frederick F. Plant Pathologist, Southern Forest Station, Knoxville, Tenn. (Corn breeding: cereal dis 
aCe Experiment Station, Southern Institute — of Forest eases.) 
, Genetics, United States Forest Service, P. O. Box 122. 
Botany Gulfport, Miss. (Forest tree diseases; disease resistance.) 
Mani- Johann, Helen. Retired, 1320 Spring St., Madison 5, Kahn, Robert P. Plant Pathologist, United States Plant 
Wis. (Plant pathology; diseases of corn and wheat.) Introduction Station, Plant Quarantine Division, United 
irtment Johannessen, George A, Division Agronomist, American States Department of Agriculture, Glenn Dale, Md 
ilu 14, Can Company, 111 Sutter St. San Francisco 4, Calif (Virology: virus diseases of fruits and ornamentals; 
(Vegetable and fruit diseases. ) plant quarantine.) 
thology Johanson, Frank D. County Extension Avent, 202 Kailidis, Demetris Ss. (raduate Student, Department oft 
‘riment Federal Building. Everett. Wash. (Fungicides: diseases Botany and Plant Pathology, Michigan State University, 
disease of pome, stone, and small fruits.) East Lansing, Mich. (Fungus diseases; tree diseases.) 
Johnson, Aaron G. (Life) 3408 Rodman St... N. W.. Kainski, Jchn M. Graduate Student, Plant Pathology 
Washington 8 D.C. Department, Cornell University, Ithaca, N. Y. (Field 
Johnson. E. M. (Life) Plant Pathologist, Kentucky and vegetable crops diseases.) 
hology Agricultural Experiment Station, Lexington, Ky Kanar, Eleonore T. Agricultural Chemicals, P. O. Box 
Fla, (Tobacco diseases: viruses.) 31, Caldwell, N. J 
Johnson, F. R. Research Representative, Olin Mathieson Kanjanasoon, P, Department of Plant Pathology, Uni 
Forest Chemical Corporation, 419 Turner Terrace. San Mateo, versity of Minnesota, St. Paul 1, Minn. 
restry, Calit Soil-borne diseases; agricultural chemicals.) Kantzes, James G. Assistant Professor, Department of 
ology: Johnson, Folke. Plant Pathologist, Western Washington Botany, Vegetable Research Farm, University of Marv 
Experiment Station, Puyallup, Wash (Diseases of land, Salisbury, Md. (Research and extension in vege 
tanica truits: air pollution.) table diseases, particularly sweet potatoes and potatoes.) 
uehee, Johnson, Herbert G. Extension Plant Pathologist. Uni Karle, Harry P. Graduate Student, Department of Plant 
ersity Farm, St. Paul 1. Minn. (Extension; plant dis Pathology. University of California, Davis, Calif. (Fruit 
ent of Sin.) tree diseases: virology: grape diseases.) 
Belle Johnson, Howard B, P. O. Box 1425, Harlingen, Tex Karlovice, John K. Consulting Entomologist, Box 296, 
lisease Johnson, Howard W. Senior Pathologist, Delta Branch Benton Harbor, Mich. (Diseases of fruits, berries, and 
Experiment Station. Crops Research Division, Agri egetables and their control.) 
ology cultural Research Service, Stoneville. Miss. (Forage Karon, Melvin L. Director of Research, Standard Fruit 
ultura crops diseases, ) Company, 944 St. Charles Ave... New Orleans, La. (Dis 
tering Johnson, Leander F. Associate Plant Pathologist, De eases of bananas, fungicides.) 
ses OF partment of Plant Pathology. University of Tennessee Karsten, Kenneth 8S. Manager. Vancide Department, R 
rium. Knoxville, Tenn. (Biological control: microbial antago T. Vanderbilt Co. In 230 Park Ave., New York 17 
y and nisms: soil-borne diseases.) N.Y. (Fungicides.) 
depart: Johnson, Nels J. Dendrologist, Own business, 912 Pitner Kaufman, Donald D. Graduate Student, State Trailer 
Un Ave.. Evanston, Ill. (Forest and allied plant pathology Park, Kent. Ohio. (Soil microbiology.) 
ntrol; Johnson. Thorvaldur. Chiet (_anada Department ot Kaufmann, Maurice a. Plant Pathologist, United States 


Agriculture Research Laboratory, University of Manitoba Department of Agriculture, Department of Plant Patho 








PHYTO! 


ogy. Universit \\ \l W Forage 
’rass dise ises 


Kavanagh, Thomas. ( st Department « 
Plant Path Vl é , St. Paul | 
Minn (ere ' net of ths 
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Kazmaier, Harold E. | Plant Pat st. Bet 
telle Memoria h \ Co s O 
( Pesticide 

Keeling, Bobbie L. ( \ int. Depar ent of 
Botany and Pla I () State Univers 
Stillwater, O} ( ra 

Keener, Paul D. A Plant Pat oj Arizona 
Agricultural Expe \ Prot or { 
Plant Patho ( \ ture, | ersitv. of 
\rizona | t \ i topat ‘ \ og 
virology.) 


Keil, Harry L. P Pp iological Labor 


Rohm and Haa ‘ bb Pa Fungicide ce 
velopment - | t otherapy 

Keitt, George W. rot r of Plant Patholog 
Department P ‘g Horti ture Building 
lL niversity of W nsil \ 6 Wis Epidemiolog 
ind control of | t ture ! parasitisn ge- 
netics of phytop ierial dissemination of 
phytopathoger fur e fruit rus diseases 

Keller, John R. Box N. ¥ 

Kelman, Arthur. P: ‘ant Patho Box 539 
Plant Patho State ¢ Statio Raleig! N. ( 
(Bacterial diseas: forest pathology.) 

Kenaga, Clare B. P p ogist. Research Labora 
tory, Morton Che Woodstock, | Seed 
treatment Tuy 

Kendrick, Edgar | ‘a ( il Crops 
Branch, Crops R ) L mite States Depart 
ment of Agr ture hn i 7 t Resea h Labora 
tory, Divisior P | \ ral Experi 
ment Station, P I Cer i ises, smuts.) 

Kendrick, James B.. Sr. Chairmat Berkeley 
Davis Department Pat vy. Plant Pathologist, 
and Professor of P Department of Plant 
Pathology L nive t ( bevy Da . Calif Fie d 
ind vegetable roy 

Kendrick, James B.. J: \ , P Pa r 
and Lecturet Plant | Depart t of Plant 
Pathology, Cit kx Station, | rsitv of Cal- 
ifornia, Riverside, ¢ f et ( east ( ingi 
cides, ) 

Kenknight, Glenn. | I ol United States 
Horticultura | \ (,a Stone 
fruit viruses 

Kennedy, Bill W. s: it Nechr an. Citrus 
Experiment Statior 1 (lalits i Riverside, 
Calif. (Field roy oot t= principally 

Kent, G. C. Profess nd H f Plant Patholos LD 
partment of Plant Pa Ne York State College 
of Agriculture, ¢ ne tv. Ithaca. N. Y (erea 
diseases; teaching eT int pat ( 

Kenworthy, Francis 1 Plant Quarantine Inspector 
Nursery Stock S¢ { Inspectio Hou Plant 
Quarantine D tura Researcl Service, 
Lnited States De t t Agr ture Washington, 
1) ( (ere | I I ls if T =f =<¢'s non 
parasitic cise 

Keplinger, J. A.. Jr. Ey talist If. P Pathology 
Department, \ . \ tural Expe ent 
Station, Gene Ns t f s | 
truits,) 

Kerling, Louise C. P. | t sch Laboratorium 
Willie Comme ‘ la ian. Baart Nether 
lands. (Interaction I ithoge 

Kern, Frank D. ( Life Profe f Botany 
and Dean, | rit ( “ B | t Labora 
tory, Pennsylvania S f l ni ty Park, Pa 


(ll redinales.) 
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Kern, H. 
lechnische 


Institut fur Spezielle 
Hochschule, 
Switzerland. (Disease 

Kernkamp, M. F, 


Station, 


Jotanik, Eidgendssische 
Universitatsstrasse 2, Ziirich ¢ 
mecl mycology ’ ’ 
Director, Agricultural Ey. 


Minnesota, St. Paul 


anisms; 
\ssistant 


periment University of 


Minn. (Forage crop diseases.) 
Kessler, _* | Jr. De partment of Plant Pathology. West 
Virginia University, Morgantown, W. Va. 


Kienholz, Jess R. Pathologist, Mid-Columbia Experiment 
Station of Oregon State College, United States Depart 
nent of Agriculture, P. O 89, Hood 
Deciduous fruit diseases; fungicide investigations.) 
Kiesling, Richard L. 
Plant Pathology, Department « 
Michigan State 


30x River, Ore 
Professor of Botany and 
Plant Path. 
Lansing. Mich 


Associate 


f Botany and 


logy. University, East 
Cereal diseases.) 


Kightlinger, Clifford V. (Life) 


Stockbridge Hall, University of 


Professor ot 
Massachusetts, 


\vronomy, 
Amherst, 


Mass. (Plant pathology, plant breeding and agronomy 
of tobacco.) 
Kilpatrick, R. A, Plant Pathologist, United States De. 


Botany Department, 


Durham, N. H. 


Agriculture; Lecturer. 

New Hampshire, 

especially clover ) 

Dean, College of Agriculture. 

Korea. (Pomology.) 

Kim, Woon Soo. Graduate Student, Department of Plant 
Pathology, Wisconsin, Madison. Wis, 

Virology.) 

Kimble, Kenneth Alan, Principal Laboratory 
Department of Plant Pathology, 
Davis, Calif. (Diseases of vegetable 

Kincaid, Randall R. Plant Pathologist, 
Experiment Station, Quincy, Fla. (Tobacco diseases.) 

King, Claude L. Extension Plant Pathologist, Kansas 
State College. Manhattan, Kans. (Extension.) 

King, Thomas H. Professor of Plant Pathology, Depart- 
ment of Plant Pathology, University of Minnesota. St. 
Paul 1, Minn. (Fruit 
diseases and prin iples of disease 

Kingsolver, Charles H. Leader, Field | 

Branch, Agricultural 

United States Department of 

field 

Professor 


partment of 
| niversity of (Forage 
rop diseases, 


Ries 


' 
( niversity, 


Korea 


Myong Ou. 


Seoul, 


University of 


Pechnician 
University of California, 
crops.) 


North 


Flori 1a 


and canning crops diseases: virus 
control.) 

Unit. Bio 
Marketing Service, 
Beltsville. Md 
field crop pathology. 
Plant Pathology 
234 


rops 
logical Science 


Agriculture, 


decline of 
Kirby, Robert S, 
Extension, Pennsylvania State University. 


(Storage crops: 
Emeritus of 


Barnard 


St.. State College, Pa. (Cereal and fruit diseases.) 
Kirkpatrick, Hugh C. Plant Pathologist. Tree Fruit Ex 
periment Station, Crops Research Branch, United States 


Department of Agriculture, Wenatchee, Wash. (Virology. 
Kivilaan, Aleksander. Instructor, Research, 
Plant Pathology Department, Michigan State 
bast Mich (Diseases of 


Viruses, ) 


Botany and 
University, 
ornamental 


Lansing, plants; 


Klein, Harvey. Botany and Plant Pathology, Ohio Mate 
L niversity, Columbus, Ohio 
Klemmer, Howard W. Associate Pathologist, Pineapple 


Research r. @ 


microbiology: 


Honolulu 


pl int pa 


166. 


bacteriology: 


Institute of Hawaii, Box 


) (Soi! 


2. Hawl aii. 
thology.) 


Kline, David M. 


tant Pathologist, United States Depart 


ment of Agriculture, North Carolina State College. Box 
397. Raleigh, N. C. (Cereal diseases.) 
kh lisiewiez, John M. Plant Pathology De partment. L ni- 


Madison 6, Wis 
Head, Agricultural 
The | pjohn Company, Kalamazoo, 


versity of Wisconsin. 
Klomparens, William. 
Deve lopme nt Section, 
Mich 
Klos, Edward J. 


Research 


Research and 


Plant Pa 


Department ot 


thology, 
and 


Assistant Professor of 


and Extension, Botany 


Plant Pathology. Michigan State University, East Lansing, 
Mich. (Fruit diseases: fungicides: stone fruit viruses.) 
Klotz, Leo J. Professor of Plant Pathology. University 


of California, Riverside. Calif (Root rots: disease re 


sistance: fruit decay control.) 
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(Associate Professor of Botany and 


Kneebone, Leon R. 
Plant Pathology, Department of Botany and Plant Pa 
thology. The Pennsylvania State University, University 
Park, Pa. (Mushroom culture and diseases: 
diseases oO! 

Knorr, L. Carl. 
periment Station, 
Fla. (Pathology, 


tropical and subtropical 


bacterial 

plants.) 

Associate Plant Pathologist, Citrus Ex- 
University of Florida, Lake Alfred, 
botany, and cultivation of citrus: virus 

diseases: plant diseases; his- 
tory.) 

Knutson, Kenneth W. Teaching 
of Plant Pathology, Institute of Agriculture, University 
of Minnesota, St. Paul, Minn. (Potato disease, 


\ssistant, Department 


epidem1- 
ology.) 
Koch, Karl. Farmers’ Ex- 


Mass. 


Section, Science 


Pathologist, Eastern States 
change. Ine.. 26 Central St., West Springfield, 

Koch, L. W. Head. Plant Pathology 
Service Laboratory, Harrow, Ontario, Canada. (Diseases 
of vegetable and field crops, especially root rots.) 

Koehler. Benjamin. Professor of Plant Pathology. 212 
Davenport Hall, University of Illinois. Urbana, Hl. (Corn 
diseases.) 

Koike. Hideo, Associate Pathologist, 
Hawaiian Sugar Planters’ 
(‘Soil microbiology: sugarcane diseases.) 


Kolbezen, Martin J. Assistant Chemist in Plant Patho 
ogy, Citrus Experiment Station. University of California, 


I xperiment Station, 
Association, Honolulu, Hawaii. 


Riverside. Calif. (Residue analyses: mode of action of 

fungicides; decay control in stored, packaged, or in 
transit produce.) 

Komanetsky. Michael, 1022'2 3rd St.. Brookings. S. Dak. 

Kommedahl, Thor. Associat Department of 
Plant Pathology and Botany, Institute of Agriculture, 
University of Minnesota, St. Paul 1, Minn. (Diseases of 
cereals and grasses.) 

Kondo, William T. Research Assistant, Department of 
Plant Pathology, State College of Washington, Pullman, 
Wash. (Preservation of fungi: 

Kontaxis, Demetrios G. Graduate Student, Plant Pathol 

University of Berkeley 4. 


Professor 


fungicides, ) 

ogy Departme nt. California, 
Calif. (Virology.) 

Konzak, Calvin F. Associate Agronomist, Agronomy De 
partment, State College of Washington, Pullman, Wash. 
(Cereal breeding, genetics, and diseases.) 

Kopf, Kenneth. Ofc. of Agriculture, OEC, APO 301, 
c/o Postmaster, San Francisco, Calif 

Korf, Richard Paul. Associate Professor of Plant Pa 
thology, Department of Plant Pathology, Cornell Univer 
sity, Ithaca, N. Y. | 


mvcology, especially 
As omvecete 


(Taxonomi 
Discomycetes; phylogeny: nomenclature.) 


Kortsen, Robert A, Advisor, Exten- 
University of California, Court House. El 


Farm Agricultural 
sion Service, 


Centro, Calit. Diseases of vegetable and field crops.) 


Krause, Robert L. Senior Biologist, Graselli Chemicals 
Department, duPont Experimental Station, E. 1. duPont 
de Nemours and Company. Wilmington, Del. (Fung 


cides, agricultural and industrial.) 


Kreitlow, Kermit W. 


Principal Plant Pathologist, Crops 


Research Division, United States Department of Agricul 
ture, Plant Industry Station, Beltsville Ma (Forage 
liseases; virology: chemotherapy.) 


Kreutzer, William A. Chief Plant Pathologist, Agricul 
tural Research Division, Shell Development 
P. O. Box 3011, Modesto, Calif. (Soil fungicides: epi 
demiology of root and stem diseases. ) 

Krueger, H. J. Room 105, Vegetabl Crops Building 
University of Ulinois, Urbana, I 

Krupka, Lawrence Ronald. Graduate Research Assistant 

id Plant Pathology 

La. (Bacterial 


Company, 


Department of Bacteriology, Botany, a 


Louisiana State University, Baton Rouge, 

nature of disease resistance.) 

Krusberg, Lorin Ronald. Graduate Assistant, North 
Carolina State College. Box 5397, Raleigh, N. ¢ (Nen 
atode diseases of plants.) 


diseases: 
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Kuc, Joseph. Assistant 
chemistry, Botany, and 
versity, Lafayette, Ind. 
resistance and immunity: 

Kuhn, Cedric W. Graduate Student, Botany and Plant 
Pathology Department, University, West La- 
lavette, Ind. ( Virology.) 

Kulik, Martin Michael. Graduate Student, Department 
of Plant Pathology, Louisiana State University, Baton 
Rouge 3, La. 

Kunkel, Louis O. Member Emeritus, Rockefeller Insti- 
tute, 66th St. and York Ave., New York 21, N. Y. 
( Virology.) 

Kuntz, James E. Associate Professor of Plant Pathology, 
Department of Plant Pathology, University of Wiscon- 
sin, Madison 6, Wis. (Forest and shade tree diseases.) 

Kurtzman, Ralph H., Jr. Research Assistant, Depart- 
ment of Plant Pathology, University of Wisconsin, Madi- 
son 6, Wis. (Chemotherapy of virus diseases; 
biochemistry of disease.) 

Kuss, Frederick R, Plant Pathologist, Technical Repre- 
sentative, California Spray Chemical Corporation, Bel- 
knap Mt. Rd., Gilford, N. H. (Fruit and vegetable dis 


eases, ) 


Professor, Department of Bio- 
Plant Pathology, Purdue Uni- 
(Biochemistry of plant disease 
plant chemistry.) 


Purdue 


virology: 





if 


achmund, Harry G. Box 422, Carmel, Ca 
ackey, Charles F. Plant Pathologist, Alisal Branch, 
Agricultural Research Service, United States Department 
of Agriculture, Box 98, Calif. (Virology: rust 
pathological anatomy; dodder transmission of 


Salinas, 
diseases; 
virus diseases.) 

aflin, Benjamin T., Jr. 
Thermal, Calif. 


P. O. Box 757, 
(Growing grapes, dates, and asparagus.) 
air, Eugenie D. 409 Bridge St., Cynthiana, Ky 

ambe, Robert C. Graduate Student, Plant Pathology 
and Botany Department, Oregon State College, Corvallis, 
mode of action of soil fun- 


Far mer, 


Ore. (Ornamental diseases; 
pic ides. ) 

ambert, Edmund B. 
tion, Beltsville, Md 

epide miology: soil mye robiology ) 

ambrech, Joseph A. Research Center, Union Carbide 
Chemicals Company, South Charleston, W. Va. (Fungi 


Plant Industry Sta- 
cereal rust 


Pathologist, 
(Mushroom culture 


cides.) 
aamey, H, Arthur. Project Associate in Plant Pathology, 
Department of Plant Pathology, University of Wisconsin, 


Madison 6, Wis. (Fruit diseases; forage diseases; physi- 
ology of microorganisms. } 

Lancaster, F. R. 939 Morris Rd., Kent, Ohio 

Lane, George H. Botany and Plant Pathology Depart- 


ment. Colorado Agricultural and Mechanical College, 
Fort Collins, Colo. 

angdon, Kenneth R. Graduate Student, Botany and 
Plant Pathology Department, Oklahoma State 


sity, Stillwater, Okla. 


{ niver 


(Cereal diseases: fungi ides ) 


Langford, Arthur N. Professor of Biology, Department 
of Biology, Bishop's University, Lennoxville, Quebec, 
Canada. (Teaching of botany: breeding tor disease re- 


sistance. ) 
angford, Michael H. Plant Pathology 
States Mission to 


Embassy, Panama, Republic of Panama 


Advisor, | nited 
Panama, c/o American 
(Tropical plant 


Operations 


pathology.) 
arance, Robert S. Instructor of Biology, Department 
of Biology. Eastern Kentucky State College, Richmond, 
Ky. (Botany and plant pathology.) 
arge, John R. Associate Pathologist 
tions Laboratory, Florida Experiment Station, University 
of Florida, P. O. Box 127, Monticello, Fla 
pecan, peach, and tung diseases.) 
arsen, John E, Agricultural Research Division, Shell 
De velopment Company, . 0) Box 1531. Modesto, Calif. 
Larson, Russell H. Plant Pathologist, Crops Research 
Division, Agricultural Research Service, University of 


Pecan Investiga- 


(} ung ide Ss; 
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Wisconsin, Madis« \ 
especially cabbage t ' 
Latch, Garrick Cecil Morland. Gra Student, D 
partment of Pla P er i W 
Madison 6, W 
Latham, Archie 
Department ! 
University of Idal ‘I | 1) ses 
etable 
Latham, 


cultural 


~¢ 
> 


Dennis H. 4 4 t Pathol \ 
Exper ‘ y ot Tennesse 


Per e and diseases 


Springheld 


Latterell, Frances Meehan. | Pathologist. Chemica 
Corps Biologica I t Detrick, Frederick 
Vid Disease lologt pecializa 
tion.) 

Lautz, William. ° Central Florida Expet 
ment Station sa I i 1 Kstiank ofl tobacco 
vegetable nematod I 

Lawyer, Lewis O. 4 () R 1, Oakland Cali 

Leach, Charles M. A Pla Pathol t, Depar 
ment of Botany ar P Pat ev. Oregon State ( 
lege, Corvallis, Ore I be ease and see 
borne parasite 

Leach, Julian G. P: ¥ t Path ! ind De 


partment Hea | B Ha West Virginia | 
Morgantown, W Plant 


mology Inse trat int lise ases 


versity 


Leach, Lysle Douglas. | P Pathol t al 
Professor of Plant Pat} Department of Plant Pa 
thology. Universit { Davis. Calif Seed 
diseases and t | hus ie 

Leaphart, Charles D. P ath t, Intermountair 
Forest and Rar hx Stat li 1 kmopire 
Research Center Ss. H Spokane. Wa ar 


est diseases at 

Lear, Bert. (sso te N Jepart t of P 
Nematology ly er (_alitor i Davi (a 
fumigati 


atior 
Leathers, ¢ 


hester R. \ Profes of Botar 1) 
; R ‘ 


Lebeau, F. J. \ | - ‘Pe 


Lebeau, Jack Bertram. . Plant Patho st. S 
ence Service Lal ‘ 0. Lethbrid Albert 
(_anada Lise 

Leben, Curt, Hl \ Re , | 
Keli Lilly ar ( ( | ( 


pliant cise 
mntibrotics 

LeClerg, E. LL. ¢ . \ 
Rese irc! ser ‘ - ) ' \ 
esare Plant Ih ’ N \ I stat 
ipplied to 

Lee, Bae Ham. ( es ; (<sista 
Department of P . | t { W 
\Madisor fh \ 

Lee, 
yille Fis 

Lee, H. Atherton. \ rx 
nent Station. Vf 


Lee, Sung Woo. |) 
S 


kh. t _ ( 


Edward 


' 


lL niversity K 
Lefebvre, C. L. 4 P _, ~ 
Exper ent St } K i me 
¢ lL nited “&s ) ‘ \ . \\ 
a. ( 


Lehman, Samuel G. | I P r 
thology. N ( ! ~ ( \ 
Rale , = } 

Le Roux, Pieter Mever. P i 
a ae R 
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LeTourneau, Duane J. Assistant) Professor and 
int \gr Chemist, 


Chemistry, University of 


cultural Department of 
Idaho. Nloscow 


‘ 


Agricultura 
ld theo, (Bio 
liseased plants ) 


Plant Industry Station, Belts 


istry of tune biochemistry oo 


Leukel, R. W. 
ville, Md 

Levine, M. N. 
Minn 

Lewis, Fred H, Professor of Plant 
search Laboratory, Pennsylvania State University, 
Ville Pa 

Lewis, Gwynne David. Graduate Student, Department of 
Plant Pathology, Cornell University, Ithaca, N.Y. (Veg 
etable nematology.) 

Lewis, Ralph William. Professor of Biology. 
of Natural Science, Michigan State University, East Lan 
sing, Mich. (Host-parasite relationship; 

Levyendecker, Philip J.,. Jr. Head, Department of Agri 

( Services, New Mexico College of 
ind) Mechanic Arts, State College, N. Mex 


wilt: disease loss surveys: cotton diseases.) 


Bureau of 
(Life) 2362 Nalentine \ve. St Paul & 


Frait Re 


\rendts 


Pathology, 


(Fruit diseases: fungicides.) 


diseases; 
Department 
nutrition.) 


Agriculture 
(Vertic illium 


ultural 


Libby, Robert R. Plant Pathologist. Stauffer Chemica 
Company, 380 Madison Ave.. New York 17. N.Y. (Fun 
vicides,) 

Lichtwardt, Robert William. Assistant Professor of 
Botany, Department of Botany, University of Kansas, 
Lawrence, Kans. (Mycology: arthropodophilie fungi.) 


Lightle, Paul C. Officer in Charge, Forest Disease Lab 
Pr. (). Box Zz. Gulfport, Miss (Forest tree dis 
wood deterioration. } 


oratory 
Cases; 
Student 


Department of Plant 
Madison. Wis. (Ce 


Lii, Shing-lin. Graduat: 


Pathology, University of Wisconsin 
real diseases.) 

Plant Quarantine 
Agriculture, 209 
(Plant pathology: 


Limber. Donald P. Plant Pathologist. 
lL nited States Department ot 


Hoboken, N. J 


Division 
River St 


Virology 


mvcology: 


Deputy Director, Department of Agri 


Liming, O. Neal. g 
' (All as 


ilture, Government of Guam. Agana, Guam 


pects of agriculture.) 
Harold. Technical 


309 Graham Building, 


Lindaberry, Supervisor Pennsalt 
| 
Aurora, Hh (Teehn 


formulation: ete.) 
Professor of Plant Pa 


( hemicals 


] 


i service: field) evaluations, 


Lindberg, George D. Assistant 


thology, Department of Botany and Plant Pathology, 
Louisiana State University, Baton Rouge, La. (Forage 
reps: rice: virology.) 

Lindgren, Ralph M. Chief. Division of Wood Preserva 
on. United States Forest Products ihboratory. Madison, 
Wis (Tree and wood prod iets pathology: robiology 


fungus control 
Robert CC. Plant Pathologist 
Route No } Wer itches \\ i=! (\j 


Lindner, 


per nt Station 


Line, Roland F. Research Assistant. Department of Plant 
Pathology, University of Minnesota, St. Pa 1, Mim 
Plant pathology plant cene - 

Linford, Maurice B, (Life) Profes- of Plant Patho 


int Pathology 


Urbana, | 


\ 


Department niversityv of Plineis, 


(Plant nematolo 


Ling, Lee. Plant Patholog =! Food and \e ilture Oh 
vanization of the United Nations. Via lelle Ter a 
(al i. Rome Italy Plant patti 

Linn, Manson B. Professor of Plant Pat vy, Depart 

f Plant Pathology, University of | -. Urbana 
| Vegetable liseases: fungi le- 

Linn, Ronald L. 109 W. Okla a St.. Tueso Ariz 

Lippert, Laverne F. Graduate & ' Depa 
\ thle Crops. University of California. Davis, Calif 


Vegetable crops diseases 
Litzenberger, Samuel C. 

I ! il na { ooperation \dministration lL nited States 

Pave - Mission to Ca wna » Anne n | thassv, 


\ssist. 


oO 
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trol. duru recent Vears Ino sub-troy i | ropical ef 


vironments 
Liu. Stephen Chieh-yuan. 
ef Plant Pathology, Institute of Agriculture, University 


f Minnesota. St. Paul 1, Minn 


Research Fellow Department 


Virology y 


pt Vsiolovy 


of plant pathogens; plant virus serology 
Livingston, Clark H. Assistant Professor of Botany and 


Pathology Botany Department, Colorado State 


Colo. 


Plant 
University. | 


' > : ' 
rt (.ollins, (Potato pathology potato 


Vsiology ot dis ust ’ 


; 
irelogy: | 

Livingston, J. E, Head, Department of Botany and Plant 
Pathology 215 Deering Hall. University of Maine. Orono 


diseases, } 


Maine (he 
Lloyd, Paul J. 
Locke. Seth Barton. 

Department ot Plant 


Pullman, Wash 


wtherapy; potato and cereal 
2200 Naamans Rd.. Wilmington, Del. 
Professor and Plant Patholog — 


State College of Was} 


Pathology, 


(Virus diseases of potato: ve 


ngton rh 
etable and truit diseases.) 

Locke, Warren F. Plant Pathologist. Waller | erseed 
Company P. O. Box 935. Guadalupe. Calif Flower 
liseases= 

Lockwood, John L. Assistant Professor of Plant Path 
ogy Department of Botany and Plant Pathology Mic! 
van State University, East Lansing. Micl Vegetable 
liseases: antibiotics and antagonism.) 

Loegering, William Querin. Senior Plant Pathologist 
Crops Research Division, United States Department 
Agriculture Plant Industry Station Beltsville Ma 
Genetics of stem rust Organism: tsolation of genes 
seat tor resistance to stem rust diseases of abaca.} 

Logsdon, Charles E. Plant Pathologist, Alaska Agricul 
tural Experiment Station, Palmer, Alaska. (Potato dis 


eases: cereal and torage 


: diseases. ) 
Lohman. Marion L. 326 Illinois Ave... Dayton 10. O} 


General ipplied mycology in’ particular 
Long. William G. Horticulturist, Quality Maintenar 
ind Improvement Section, Agricultural Marketing Set 
ice, United States Department of Agriculture, 2120 Can 
len Rd. Orlando, Fla. (Disease control and epiphyto 
v: diseases of citrus fruit and vegetables. including 


larkKet disease, } 


Loos, Clive A. Plant 


Chiriqui Land Company, 


Pathologist Researcl Laboratory, 
Almirant: 

na Nematology: banana diseases.) 
Lorbeer, James W. Research Assistant. Graduate Studs 
at Plant 


' Calif 


Republic 


Pathology, University of Calitornia 
) 
Root rot 


iC. Food and 


Departn 
diseases 


Agricultural 


Be raneiey 


' ‘ 
Lorenz, Rollane Officer. ICA 


VIEMBERSHIP 


Asuncion, Paraguay. c/o F. S. Mail Room, Department 
f State, Washington 25. D. ¢ Forest pathology 

Loring. Lindsay B. Plant Pathologist. State Departme: 
f Agriculture, Salem, Ore. (Disease survey: contro 


ornamentals: nematology.) 
Lownsbery, Benjamin Ferris. Assistant Nematologist 
Department of Plant Nematology. | 


fornia, Davis, Calif 


iseases O 


ty ol {all 


nivers=1 
] | 
Physiology ind’ control o 


parasitic nematodes; etiology and pathogenesis of disease 
involving plant parasitic nematodes.) 

Lubani, Khalil Rashid. Graduate Student. 244 Dave 
port Hal University of Hlinois, Urbana, I! Veg 
table diseases.) 

Lucas, E. H, Department of Horticulture. Michigan St 
College Kast I insing, Mich. 

Lueas, George Blanchard. Associate Professor of Tol 

Disease Research, North Carolina State 
9397, Raleig| N. ¢ (Tobacco diseases genetics 
fungi 

Ludwig, R. A. Science 
Sub Post Offices 


j 


I London, Ontari 
Luepschen, Norman 8S, Graduate Research Assistant 


Plant Pathology Department, Corne i ersits | i 
N. » Diseases of tree fruits ntibiotics: 
nachine 

Luke, H. H. Plant Pathologist. Cer Crops Researe! 
Branch, United States Department \ e. P 
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Pathology Department 
ville, Fla. (Small grain diseases 

ukens, Raymond J. Assistant Plant 
necticut’ Agricultural Experiment 


Ave., New Haven Conn 


cise ases ot nursery 


University of Florida, Gaines- 


Pathologist, Con- 

Mation, 123 Hunt 
(Fungicides and their 
plants. ) 
Student, 


State 


ington 
i tion: 
ukezie, Felix L, 
Pathology Colorado 
Collins, Colo. (Virology.) 

utes, Dallas D. Associate Professor of Botany and Bac 
teriology, Polytechnic Institute, Ruston, La 

Teaching; general pathological research.) 

utey, Richard W. Department of Plant Pathology, Uni 
versity of Minnesota, St. Paul 1, Minn. 
uttrell, E. S. Plant Pathologist, Georgia 
Station, Experiment Ga 


Plant 
University Fort 


Craduats Botany and 


De partment 


| oulsiana 


Experiment 
(Morphology and taxonomy of 
Ascomycetes and Fungi Imperfecti; diseases of forage 
‘ rops.) 
Lyda, Stuart D. 
ology Department 
Mont. (Fungus diseases of plants.) 
verly, Paul J. Superintendent, Texas 
Agricultural “tation, Route l. Box 4. 
Ysleta, Tex. (Cotton diseases 
Lyle, Eldon W. Plant Pathologist, 
Foundation, Inc., Route 9. Box 105, Tyler, Tex 
Lyle, James A. Head of Department and Head Professor, 
Botany and Plant Pathology Department, Alabama Poly- 
Institute, Auburn. Ala, 


seases,) 


Botany and Bacteri 


College, 


(raduate Student 


Montana State Bozeman 


Substation 
I xperiment 
Texas Rose Research 


Roses.) 


technic Peanut, cereal, and grass 


MeAnelly, Charles W. Department of Agronomy, Uni 
ersity of Wyoming, Laramie, Wvo 

MeCain, Arthur H. Student in Plant Pathol 

ogy, Department of Plant Pathology, University of Cali 
fornia, Davis, Calif General plant pathology.) 

MeCallan, S. E. A. Plant Pathologist, Boyce Thompson 
Institute for Plant Research. Inc., 1086 North Broadway, 
Yonkers, N y (Fungi idies,! 

MacCarthy, Hubert R. Head, Crop Insect 
Canada Department of Agriculture 
o University of British Columbia, Vancouver 8, B. ¢ 


(,raduate 


Laboratory. 


Rese irch | oratory 


Canada. (Virus transmission by insects.) 
MeClain, R. L. Associate Plant Pathologis 

Plant Pathology, California Department of Agriculture 

P. O. Box 1600 Calif. (Citrus diseases.) 
MeClellan, W, D. Principal Plant Pathologist, State Ex 
Stations Division. Agricultural Research Serv 
ice, United States Department of Agriculture, Washing 
ton 25, 1). ( ((,eneral plant experiment sta 


Bureau of 
> 

Riverside, 
periment 


pathology: 

tion administration. ) 
MeClintock, James A. 
West Lafayette. Ind 


Professor of Horticulture. Purdue 
L niversity, ( Horticulture plant 
pathology ) 


MeClure, Thomas T.  Associaté 


provement 


Plant Pathologist. Oual 


itv Maintenance ind | Section Agricultural 


Marketing Service, United States Department of Agri 
culture, Plant Industry Station, Beltsville Ma i} ungues 
diseases of fruits and vegetables mechanisms of resist 
ince.) 

MeColloch, Lacy Porter. Plant Pathologist, Biological 


Sciences Branch, Agricultural Marketing Service, United 
Department of Agriculture, Plant Industry Sta 
Ma Post-harvest diseases of fruits and 


relation of er ronment to disease occurrence 


States 
on, Seltsville 
egetables: 
ind control.) 

MeCormick, William H. Research Assistant, Depart 
nent of Plant Pathology. University of Arizona, Tucson 
Ariz. (Fungal diseases: physiology of tu 

MceCrum, Richard C. Assistant Plant Pathologist, Maine 
Agricultural of Maine 
Orono, Maine (Virology: forest and fruit trees.) 

Macdonald, Kenneth H. Graduate Assistant, Department 

Plant Pathology. Corne University. Ithaca. N.Y. 


Experiment Station, University 
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(Plant para , lisease MeNew, George L, Managing Director, Boyce lhompson 
contro] Institute for Plant Research, 1086 North Broadway, 
McDonald. W. C. |! | Plant Pathology See Yonkers, N Y. ‘Agricultural chemicals: fungicides: 
tion, Canada Dey : ture Research Lab parasitism.) 
oratory. Univer \I Box >» =Winnipes McRitchie, John J. Graduate Student. Department of 
Manitoba, Ca ror lisease Botany ind Plant Pathology Ohio State University, 
McDonough, E. Ss. P Biolog Department Columbus 10, Ohio. (Virology, vegetable diseases.) 
Marquette Univer \I \\ MacSwan, lain C. Assistant Professor, Plant Pathology 
MeFadden, Lorne Austin. ‘\ ta Hort Sub Extension, Cordley Hall, Oregon State College, Corvallis, 
Tropical Exper nt S Box ( it ( Hlo Ore. (Horticultural crops.) 
stead, Fla Disea plant MeVey, Donald V. Graduate Student. 244 Davenport Hall, 
MeFarlane, John S. Ser (ene \ il Branch, University of Illinois, Urbana, Ill. (Forage crops.) 
United States A Expe ent Stat P. © McWhorter, Frank P. Professor of Plant Pathology, 
Rox 98. Salinas. ¢ | f is tance Oregon State College. Corvallis, Ore. (Ornamentals: 
MeGlohon, Norman Edward. ( late Stu Botany general virology.) 
Department, Cle ( ( 5. 4 Phyts Mabry, Paul H, Manager, Agricultural Chemicals Divi. 
nematology. ) sion, The Kilgore Seed Company, Plant City, Fla. (Dis. 
MeGrew, John R. P Sma Fruit and eases of horticultural plants; fungicides.) 
Grape Section, Unit St Dey t of Agriculture Mace, Marshall Ellis. Graduate Student, Department of 
Plant Industry Statior | \| 1) ses of Plant Pathology, North Carolina State College, Raleigh, 
strawberries and grape N. ¢ (Cereal diseases: virology.) 
MeGuire, James M. De} Pla Pathologs Machacek, John E. Senior Plant Pathologist, Canada 
North Caro a a” Raleish. N. ¢ Department of Agriculture Research Laboratory, Uni- 
Melntosh. David L. P Plant Patholog, versity of Manitoba. P.O. Box 322, Winnipeg 9, 
l shoratory Se, = ( Cascade Pree-fruit Manitoba, Canada. (Seed-borne diseases of cereals and 
parasitic disease Hax and their control by seed treatment.) 
MeKeen. Colin D. % > rot} n ' Science Machmer, John H, Nematologist. Nematology Section, 
Gievine. tahorate eee oO Canade ee Crops Research Division, United States Department 
of vegetable crot of Agriculture, Texas Agricultural and Mechanical 


a. we ef , oo Experiment Station, Weslaco, Tex. (Plant nematology.) 
Department, | wee \\ ree “prea we Mader, E. O. 1810 Berkeley Ave., St. Paul 5, Minn 

tress os (Physiology of fungi.) 

Magie, Robert O. Professor of Plant Pathology, Manatee 
Station, Gulf Coast Experiment Station, P. O. Box 2125, 
Bradenton, Fla (Pathology of cut-fllower crops: 


Ontario, Canada 
teacl ing.) 

MeKelvey, John J.. Jr. \ Direct or Aecri 
culture. The R t I { 19 West 49 st 
New York 20. N. Y he 
entomology 

MeKenzie, Maleolm A, f S|} ree Lab 
oratories, ly er | | t \ rst \lass 
(Diseases of 

Mekinney, H. HH, | - ) Path Crops 
Research D " ly i State Department of Agri 
culture, Plant th - Belt e, Md Virus 


systemic fungicides.) 

Mahoney, Charles H. Director, Raw Products Research 
Bureau, National Canners Association, 1133 20th St. 
N. W.. Washington 6, D. ¢ (Fungicides: fruit and 
vegetable diseases.) 

Mai, William F. Professor of Plant Pathology, Depart- 
ment of Plant Pathology, Cornell University, Ithaea, 
N. ¥ (Nematology: diseases of roots: nematocides.) 

Maier, Charles R. Research Fellow, Department _ ot 
Botany and Plant Pathology, Oregon State College, 


MeLean, Darrell M. \ ‘lant Pat ist, Crops Cosualita On 
Research Divisior . Depart t of Agi ; 


diseases ire 


(Plant pathology: plant physiology; 


lowe! plants: mvcology: philosophy ) 


culture, Cooper at ; N Washington Exper Maine, Ellsworth C. Graduate Student. Department of 

nent Stattor M Wa Vegetable seed Plant Pathology, North Carolina State College. Raleigh, 

crops N. ¢ Biochemical nature of plant disease resistance: 
MeLean, John G. Se: rist, Ve il bacterial diseases of plants.) 

Ornamental Re B ' K rc VIVISIO Mains, E. B. (Life) Professor of Botany and Director of 

United Stat D tut 1 States the Herbarium, Museums Building, University — of 

Colorado Potato | S P. O. Box Gre Michigan, Ann Arbor, Mich. (Entomogenous fungi: 

Colo Pota ra ' Lredinales: host specialization of rusts and powdery 

disease resistatr Ve i ifroll sida. a \ 

X and A viruse nee Makila, Armas A. Senior Laboratory Technician. Citrus 
McManus, Peter J. I 1) tinent Experiment Station, University of California, Riverside. 


] ] 
diseases: mvcolo 


G.L.F. Soil B D Itha \ Calif (Vegetable 9 
) Distribut Malaguti, Gino. Plant Pathologist. Centro de Investi 
Me Meekin. Dorothy. { "° 1? | eaciones \ore nomicas, | | | non, \I wacay, Ve nese la 
Plant Path { | \ Y | 


tice and tropical crops diseases 


Teachin Malea, Isaac. Graduate Student, Department of Botany 
MacMillan, Howard Gove Fif \ I ind Plant Pathologs Purdue University Lafavette, 
Angel os \ ises a Ind. (Physiology of fungi; diseases of field) crops.) 
climato ca Maloy, Otis C.. Jr. Graduate Student. Department ot 
MeNabb, Harold 8... Jr. \ Prof Forest Plant Pathology, Cornell Universit Ithaca , as 2 
Patho v. Depart t Pla Patholog Root rots: ecology and physiology of soi micro 

ind Forestr | St ( \ | Diseases organisms. } 

of forest a Mankau, Reinhold. (Assistant Nematologist. Department 

Quer is of P int Nematology,. Citrus | xperi ent Station, [ nl 
MacNeill, Blair H, | Pa 1) versity of California, Riverside, Calif Plant parasitic 

partment of B () \ lt ( nematodes: biological control 

Guelph. Ont , Mankin, Cleon J. Associate Plant Pathologist. Plant 

virology Pat Department Sout Dakota State College, 
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1958 MEMBERSHIP 
_ Dak ( Diseases ol oraz ls vegetable 


Brookings 
disease> 


Manzer, Franklin E. Graduate Assistant, Department 


ot Botar \ 
(mes, lowa Vegetable diseases 

Maramorosch, Karl. Assistant Professor Rockefeller 
Institute for Medical Research, 66th St. and York Ave 
New York 21, N. Y. (Viruses and virus diseases: insect 
transmission 

Marchetti, Mareo Anthony. Graduate Assistant, Di 
partment of Botany and Plant Pathology, lowa State 
College. Ames, lowa. (Oak Wilt; Plant pathology.) 

Marlatt. Robert Bruce. Associate Plant Pathologist, 
\ericultural kxperiment Station, University of Arizona. 
P. O Box 925. Mesa. Ariz (Vegetable lisedses,) 

Marsden, David H. Plant Pathologist, Eastern States 


Farmers’ Exchange, Inc., 26 Central St.. West Spring 
field. Mass Fungicides. ) 

Marshall, Norton L. Plant Pathologist, Research Ds 
partment, Firestone Plantations, Harbel, Liberia, Atrica 
(Diseases of tropical crops; fungus physiology; fungi 
cides, ? 

Marshall, Rush P. Director, Bartlett) Tree Researcl 
Laboratories, 2770 Summer St., Stamtord, Conn. Dis 
orders of shade trees.) 

Martin. George H., Hl. Phytopathologist, Boston Post 
Road. South Sudbury, Mass. (Diseases of forest trees 
and ornamental plants 

Martin. Helen. Biologist, Rohm and Haas Company, 

) 


Bristol, Pa Fungicides, } 

Martin. James P.. Jr. Graduate Research Assistant, 
Department of Plant Pat! gy, University of Wisconsin, 
Madison 6, Wi Forage crops 





Martin. Weston Jj. Plant Pathologist, Department of 
Plant Pathology Louisiana State l niversity, Baton 
Rouge 3, La sweet potato diseases, If uding nematode 
diseases 

Martin, William H. (Life Dean and Director, College 
of Agriculture and Agricultural Experiment Station 
Rutgers. The State University, Ne Brunswick, N. J 


ed ition.) 


\oriculture 
Martinson. Charlie A. Graduate Assistant, Departmen 


of Botar ind Plant Pathology, Colorado State Uni 
ersitv. Ft. Collins. Colo. (Root-rot diseases.) 

Marx. Gerald A. Graduate Student and Research As 
sistant. Department of Agronomy College of Agri 
culture lL niversity of Wisconsin, Madison 6, Wis. 
(Bree ing liseases, ina physiology of canning crops 


especially peas.) 

Mason, Curtis L. Manager of Technical Service, Niagara 
Chemical Division. Food Machinery and Chemical Cor 
poration, Middleport, N. Y. (Fungicides; fruit diseases; 

Massey, Louis M,. Life) Professor of Plant Pathology, 
Department of Plant Pathology, The New York State 
College f Avriculture. Cornell l niversity Ithaca, NY 
Diseases of ornamentals: fungicides phvsiology oO 
parasitis ) 

Mastenbroek, Cornelis, Plant Breeding Station, Centraal 
Bureau, Hoofddorp, The Netherlands Plant breeding 


especially potatoes for disease resistance 
Takashi. Professor of Plant 
thology Phytopathologis il laboratory National 


Taiwan University, Taipei, Formosa, China. (Virology; 


Matsumoto, (Emeritus 


trop 


t pre ii pl 
Mattei, John A. Plant Pathologist, F. H. Woodruff Seed 


Company. Division of Asgro, 2000 Pennsylvania Court 


Vtopathology.) 


West Sacrament (alit Vegetable « p diseases; soil 
borne diseases fungicides, } 

Matz, Julius. R. F. D. 1, Boxford. Mass ropical plant 
pathology 

Maung, Ohn. Graduate Student, Department of Botany, 
University of Marvland, College Park, M Nematod 
Hseases 


ind Plant Pathology, lowa State College. 
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Maxwell, Lewis S. Entomologist, Jackson Grain ( ompany, 
P. O. Box 1290, Tampa, Fla. (Insects and diseases 
iltacking turf and ornamentals.) 

May, Curtis. Principal Pathologist, United States Depart- 
nent of Agriculture, Plant Industry Station. Beltsville, 
Mad. (Tree diseases: systemics.) 

Mehrlich, F, P. Research and Development Department, 
General Foods Corporation, 250 North St., White Plains, 
N. % 

Meier, Mrs. Fred C. (Life) 7102 Beechwood Dr.. Chevy 
Chase 15, Md 

Meiners, Jack P. Assistant Chief. Cereal ( rops Research 
Branch, Crops Research Division, Agricultural Research 
Service, United States Department of Agriculture, Belts- 
ville, Md. (Cereal diseases.) 

Melander, Leonard W. (Life) Research Development, 
1439 Hythe St., St. Paul 8, Minn. (Use of herbicides for 
eradication of weeds and woody plants and alternate 
hosts. ) 


Melchers, Leo E, 


Professor Emeritus of Botany and 


>) , 

Plant Pathology, Department of Botany and Plant 
> : 

Pathology. Oregon Mate ¢ ollege. Corvallis, Ore ((ereal 
diseases: breeding for disease resistance.) 


Melching, Joseph Stanley. Graduate Research Assistant, 
Plant Pathol 





ry Department, Cornell University. Ithaca. 





N. Y. (Fungicides physiology of parasitism.) 

Melhus, Irving E. (Life) Emeritus Professor of Plant 
Pathology. lowa State College. 407 Pearson Ave Ames 
lows Phycomycetes; parasitism; plant exploration and 


Variability.) 

Menon, S. kh, Ananda Vilas, Punkunnam, P. O. Trichur, 
r-C., State, India 

Menzies, James D. Microbiologist, United States Depart- 
nent of Agriculture 
Prosser, Wash. (Soil-borne plant pathogens 

Meuli, Llovd 3. Plant Pathologist, The Dow Chemical 


Company, Box 245, Seal Beach, Calif. (Soil fungicides.) 


Irrigation Experiment “tation, 


Meyer, Bernard 8S. Chairman, Department of Botany 
Plant Pathology, Ohio Agricultural Experiment Station, 
Ohio State University Columbus 10, Ohio Plant 
physiology.) 

Michaelson, Merle E. Plant Pathologist, United States 
Department of Agriculture Department of Plant Pathol 
ogy. South Dakota State College. Brookings. 8S. Dak Dis 
eases of flax and cereals.) 

Middleton, John T. Professor of Plant Pathology, Ds 
partment of Plant Pathology, University of California, 
Riverside, Calif Vegetable diseases; Pythium root 
rots: air pollution 

Mielke, James L. Forest Pathologist, Intermountain 
Forest and Range Experiment Station, Utah State Agri 
cultural College, Logan, Utal (Forest pathology ) 

Milbrath, David Gallus. Retired Chief of Bureau of 
Plant Pathology, California State Department of Agri 
culture, 1410 41 St.. Sacramento 19, Calif Ecology in 
plant diseases, ) 

Milbrath, John A, Plant Pathologist, Department of 
Botany and Plant Pathology, Oregon State College, 


of leciduous 


(‘orvallis. Ore. Virology: virus diseases 


tree fruits: teaching graduate course in pl 


Milholland. Robert D. Botany and Plant Pathology 
Department, Oklahoma State University, Stillwater Okla. 
Millar, Paul H. Chief Inspector, Arkansas State Plant 


Board. Box 1069. Little Rock. Ark Regulatory plant 


int viruses.) 


vest control 

Miller, Harold J. Supervisor, Agricultural Chemicals 
Section. Pennsalt of Washington Division, 2901 Taylor 
Wav. Tacoma 2. Wash. (Fungicide screening. formula 
tion, and development 

Miller. Howard NN. Plant Pathologist. Plant Pathology 
Department, Agricultural Experiment Station, University 
of Florida, Gainesville, Fla. (Diseases of ornamentals.) 

Miller, James D. Plant Pathologist, United States De- 


partment of Agriculture Craduate Student, Plant 
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Pathology Bu I Bt. F Experiment Station, 335 Prospect St.. New Haven 1], 
Minn. (Cerea Conn Forest tree diseases.) 
Miller, Joseph Austin, Centre S Sout Moore, Bernard J. Graduate Student, 231 Agricultur 
Orange, N. J Building, University of Arkansas, Favetteville, Ark. 
Miller, Julian H. ( f Pla Pathe Diseases of cotton seedlings 
OLY Depart: P ‘ if I \gr Moore, Elizabeth §. Medical Rese arch Specialist, 
culture. Un \ Ga Vycolo Louisiana State University School of Medicine, 1542 
Miller, Lawrence IL. | t Tidewater R Tulane Ave... New Orleans. La Organic phosphat 
search Statior i] . ute pea lis poisons: histochemistry.) 
eases. ) Moore, Ermer Leon. Senior Agronomist, United States 
Miller, Lawrence P, | 1} I} pson Inst Department of Agriculture; Researcl \ssociate Pro 
tute for Pla K 6 Nort sroadway fessor of Plant Pathology, North Carolina State College, 
Yonkers, N \ \I { fur i ietiol Tobacco Research Station, Oxford, \N. C. (Tobacco dis 
radioisotope | to oie tuchie eases and tobacco breeding.) 
fungus physiolo Moore, J. Duain, Agent, Plant Pathologist, Crops Re 
Miller, Patrick Martin Pla Patho L tie search Division, United States Department of Agri 
Connecticut \ t Stat | ilture Professor of Plant Pathology. University. of 
Huntington St., N 1] ( Nemat fruit Wisconsin, Madison 6, Wis. (Stone fruit virus diseases; 


ruit diseases: fungicides.) 


disease ' t i 
a Moore, M. B. Division of Plant Pathology, University 


Miller, Paul RR. P: \I Farm, St. Paul 1, Minn 





Disease Report ‘ : Department ot Moore, William D. (Life) Senior Pathologist, Florida 
Agriculture, Plant ti \ 1) Agricultural Experiment Station, 5305 Ss. W. 12> St, 
use irveyvs and Fort Lauderdale. Fla (Vevetable crop diseases, ! 

Miller, Paul William. IP y t ‘ ! Moorhead, Ellen L. Plant Pathologist. Agricultural Re 
Hall. Oregon Sta ( { Or \ search Service, United States Department of Agriculture, 
strawberry rus Department of Plant Pathology, University of Nebraska, 

Miller, Roy E. MI Y? I Ss. W Lincoln, Nebr (Virus diseases of cereals: serologica 
Caruthers St Portla , studtes,) 

Miller, William E, | C.roy V) Morgan, Omar D., Jr. Assistant Professor of Plant 
Fort Detrick, Fi pa Pathology, Botany Department, University of Maryland, 

Miller, William Harry. | Peachn \ nt College Park, Md. (Tobacco pathology: fungicide rv 
le partment f Bot Va ne ‘ search: nematode control.) 

Park, Md Vir Morrison, Lou 8S. Assistant Professor, Botany and Plant 

Millikan, D. FL P ) Hort Pathology Department, Oklahoma = State University, 

ilture, Roe \ t t if Missour Stillwater Okla (Fruit ind vegetable pathology; 
Colun " \I \ I iematology.} 
fruits egeta Morton, Donald J. Assistant Plant Pathologist, New 

Mills, Wilford R. P Pat Depa Mexico Agricultural and Mechanical State College, Box 
ment of Botatr P r a Stat 6, N. Mex. (Plant-parasitic nematodes: viruses; cotton.) 
University, Unive P bree potatoes to Moseman, John G, Supervisory Plant Pathologist, Crops 
disease resista nicity of Phytoph Research Division, United States Department of Agri 
thora infestar ilture Plant Industry Station, Beltsville. Md. (Dis 

Minnum, Edward.  \ : ( tf Vegeta ises of cereal crops: genetics of the fungi: virology.) 
(,ardening lL nive il S ‘ Mountain. William B. Plant Pathologist. Science Services 
( Vegetables.) Laboratory, Harrow, Ontario, Canada (Plant nematol 

Minz. Gershon. 1) 1 Pla wy) 

Pathology, Agr Stal K Mowry. James B. Associate Professor of Horticulture and 
Israe Field er Superintendent, Illinois Horticultural Experiment Sta- 

Mirocha, Chester Joseph ( t “I s tion Southern Illinois University Carbondale II) 
Laboratory Te 1) t Plant Pathol Breeding fruits for resistance to diseases.) 

University of Ca Mueller, Walter C. Plant Pathology Department, Cornel 
crops. } University, Ithaea, N.Y 

Mishra, Jai Narayan, B ( 5 Muir, William H. Assistant Professor of Biology. Depart- 
Bhagalpur, Ind nent of Biology, Carleton College, Northfield, Minn 

Mitchell, John FE. \ g as zy Tissue culture: abnormal growth 
Department of Plant | rsil iW su Muller, Albert Stanley. Professor of Plant Pathology, 
Madison 6, Wi , P ' MeCarty Hall 117. University of Florida, Gainesville, 
of plant disea Fla. (Plant disease surveys; mycology.) 

Mitchell, John W, P *. ps Resear Miller, Karl Otto Albert. (Professor of Plant Pathol 
Division, Plant | t : I \I ( t ogy, Universities Berlin and Halle, S. Germany.) Until 
re ilators and ant June 1958, Senior Research Fellow, Ral r.R.O., 15 

Mohamed, Hosni Abdel Rahman. Pla Pa =! Clianthus St.. O°Connor, Canberra, Australia ( Host 
Bahteem Exper . | \ t i pathogen” relationships, hypersensitive reaction; plant 
Organization S tlh Po © ( hey breeding for disease resistance.) 

(Cereal and cott Mullin, Robert S. Plant Pathologist, Virginia Truck 

Monroe. Carl M. | S| 1) el Experiment Station, P. O. Box 2160, Norfolk, Va. (Dis- 
(Lompany, rr. @& Box ( \ t (alil I I eases of vegetable crops.) 
and bactericide d \ east Mumford, David Louis, Graduate Student, Department 

Montie. Thomas C, | ‘ ent, Dey ent ot of Plant Pathology and Botany, University of Minnesota, 
Plant Pathology, | Maryland, ¢ e Pat St. Paul 1. Minn. (Diseases of forage crops 
Ma Antibiotics f Stre} s; fungus physiology Mundry, Karl-Wolfgang. Research Assistant, Max- 

Mook, Paul V. P P t. Ne Haven Forest Planck-Institut fuer Biologie, Abt. Melehers, Correns- 


Insect ind Dis Northeast | Strasse 41, Tuebingen, Germany. ( Virology.) 
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Munger, &. Donald. Senior Plant Pathologist. Diamond 
Alkali Company, 8902 Michaux Lane, Richmond 26, Va. 
(Agricult 

Munn, Mar 
Calit 

Munnecke, Donald E. Assistant Professor and Assistant 
Plant Pathologist. Department of Plant Pathology. Uni- 
versity. of California, Los Angeles 24 Calif (Soil 





iral chemicals.) 


wel T. (Emeritus) 416 Duarte Rd... Areadia. 


fungicides; diseases of ornamental crop plants.) 
Munro, James. Plant Pathologist, Laboratory of Plant 
Pathology, anada Department of Agriculture Frederic 
ton. New Brunswick, Canada. ( Virology.) 
Murakishi, Harry H. Associate Professor of Plant Pathol 


ov. Department ot Botany ind Plant Pathology. 
Michigan State University, East Lansing, Mich. (Vege 
table diseases: Virology.) 

Murphy, Albert M. Plant Pathologist. Sugar Section 
Tobacco and Sugar Jeet Researcl Division, United 
States Department of Agriculture, P. O. Box 826, Twin 
Falls. Idaho. (Sugar beet diseases: virology.) 


Murphy, Hickman C, (Life) Head, Oat Section. Cereal 
Crops Research Branch, ¢ rops Research Division, Belts 
lle. Md Cereal diseases.) 


Nabi. Ghulam. lt ndergraduate Student o Mr. Arnold 
College of Agriculture, University of Wyoming, Laramie. 
Wyo. (Field crop diseases.) 

Nadakavukaren, M. J. Botany and Plant Pathology 
Department, Oregon State College, Corvallis, Ore 


Nagel, Clatus Martin. Head, Department of Plant Pathol 


ey, Plant Pathology Building. South Dakota State 
College. Brookings, S. Dak. (Corn diseases: root rot 
liseases: tree diseases.) 


Nair. P. Narayanan, Chempakamangalam, Kunnukuzhiy 
Trivandrum, India 

Nakavama. Takao. Agriculturist, Chofu) Hydroponic 
Farm, United States Army Quartermaster Center a 
Tokyo, A.P.O. 500, San Francisco, Calif. (Vegetable 
liseases.! 

Nakavana, Roy M. Botany and Plant Pathology Depart 
ment, lowa State College, Ames, lowa 

Nance, Nellie W. Assistant Pathologist. Mycology and 
Plant Disease Reporting Section, Crops Protection Re 
search Branch, Crops Research Division, United States 
Department of Agriculture, Plant) Industry Station 
Beltsville. Md. (Plant disease reporting.) 

Narvaez-Morales, Ignacio. Londres No. 40, Mexico 6 
1) k : Mi ICH, (Wheat breeding and diseases.) 

Natour, Rashad M. Graduate Student, Rolis Hall, Agri 
cultural Experiment Station, University of Florida, 
Gainesville, Fla. (Vegetable and cereal diseases.) 

Natti, John J. Associate Professor of Plant Pathology 
New York State Agricultural Experiment Station 


Cornell University. Geneva, N.Y Bacterial. fungus 


ind virus diseases of table beets, beans, crucifers, and 
sweet corn.) 

Nayudu, M. Venkata Rama. Research Assistant. Depart 
ment of Plant Pathology. University of Wisconsin 


Madison 6. Wis. (Plant pathology plant physiology 
plant biochemistry.) 

Neal, Billy R. Box 56, Station H. Toledo 

Neal, D. C. 1187 Stanford Ave... Baton Rouge 6, La 

Neely, Robert Dan. Assistant Plant Pathologist, Natural 
History Survey, 384 Natural Resources Building, Urbana 
ll] (Shade and forest tree diseases 

Neergaard, Paul, Statens Plantetilsyn. Gersonsvej 15 
Hellerup, Denmark 


Nelson, Irvin H. Instructor of Biology. Arlington State 
College, Arlington, Tex. (Biological control: soil ere 
biology: growth regulators.) 

Nelson, Klayton Edward. Assistant \Viticulturist, Depart 
ment of Viticulture, Davis, Calif Post-harvest: physiol 


ogy of fruit and decay organisms 
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Nelson, Merritt R. Graduate Student. Department of 
Plant Pathology, University of Wisconsin, Madison. Wis. 
(Vegetable diseases. } 

Nelson, Paul E. Assistant Professor of Plant Pathology, 
Ornamentals Research Laboratory, Cornell University. 
Farmingdale, Long Island. N. (Diseases of ornamen 
tals; root diseases; pathological anatomy.) 

Nelson, Ray. Research Professor in Plant Pathology, 446 
National Science Building, Michigan State University. 
Fast Lansing, Mich 
and gladiolus.) 

Nelson, Richard R. Plant Pathologist, Crops Research 
Division, United States Department of Agriculture, De 
partment of Plant Pathology, North Carolina State Col 
lege, Raleigh. N. ( 
diseases, } 

Nesbitt, Robert B., Jr. Deputy Agricultural Commissioner 
and County Plant Pathologist, Orange County Depart- 
ment of Agriculture, 9846 South Harbor Blvd... Anaheim. 
Calif. (General plant pathology and nematolog 

Nesom, Rivers Y. Professor of Biology and Head of the 
Department of Biological Sciences, Southeastern Louisi 


Diseases of celery, onion, mint, 


(Fungus genetics; nematodes: corn 





ana College, Hammond, La. (General plant pathology; 
teaching.) 

Nevill, James Ronald. Graduate Student, Buckhout 
Laboratory, Pennsylvania State University, University 
Park, Pa. (Fungicides; fruit diseases.) 

Newhall, Allan Goodrich. (Patron) Professor of Plant 
Pathology, New York State Colle ge of Agriculture, Cor 
nell University, Ithaca, N.Y 


gants and other treatments; diseases of tropical plants; 


(Fungicides; soil fumi 


nematodes, ) 

Newton, William. Officer in Charge. Plant Pathology 
Laboratory, Saanichton. B. C.. Canada General plant 
pathology.) 

Nichols, Carl W. Associate Plant Pathologist, Bureau of 
Plant Pathology, California State Department of Agri 
culture, Sacramento 14, Calif. (New disease detection; 
stone truit viruses.) 

Nichols, Courtland G. Graduate Student, Department of 
Horticulture, University of Wisconsin, Madison 6, Wis 
(Breeding of vegetable crops for disease resistance.) 

Nichols, Lester P. Associate Professor of Plant Pathology, 
Extension, 211 Botany Building, The Pennsylvania State 
University, University Park, Pa. (Ornamentals; trees.) 

Niederhauser, John 8S. Plant Pathologist, Rockefeller 
Foundation, Londres 40, Mexico 6, D. F.. Mexico. (Dis 
eases of potatoes, corn, beans; general mycology.) 

Nielsen, L. W. Professor of Plant Pathology, Division of 
Plant Pathology, North Carolina State College, Raleigh, 
N. (Trish potato diseases: sweet potato diseases, ) 

Nikitin, Alexander A. Director of Agricultural Research 
Pennessee Corporation Research Laboratories, 900 Roose 
velt Highway, College Park, Ga. (Plant nutrient ele 
ments; fungicides; plant life in general.) 

Nixon, Walter H. Retired, 98 Zabala Rd., Salinas, Calif 
(Vegetable breeding.) 

Nolan, Kenneth G. 94 Gardner St.. Noroton Heights, 


Conn, 
Nolla, J. A. B. Plant Pathologist. Box 877, Mayagiiez, 
Puerto Rico (Virology sugar-cane diseases; disease 


resistance.) 

Nordlinger, Ernest W, Assistant Editor, Food Processing 
111 E. Delaware Pl. Chicago 11, Ill. (Food crop dis 
eases; fungicides. } 

Norris, Dale M. Potato Investigation Laboratory, Uni 
versity of Florida, Hastings, Fla. 

Norton. Don C. Associate Professor of Plant Pathology, 
Department of Plant Physiology and Pathology, Agricul 
tural and Mechanical College of Texas, College Station, 
Pex (Root-rot diseases: nematology: soil microbiology ) 

Norton, Robert J. Director, Crop Protection Institute, 
Durham, N. H. (Fungicides and insecticides, toxicology 


ind mode of action.) 
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Nour-Eldin, Farid. Pla Pat oy Orsenigo, Mario. Professor of Plant Pathology, Instituto 
Section, Minist \ o 2 Kgyp di Patologia Vegetale, Universita Cattolica del S. Cuore. 
( Virology Pia enZza Italy. (Physiology ot diseases 

Nugent, Thomas J. t, Virginia Ortega, Jacobo. Graduate Student, Botany and Plant 
Pruck Exper Norfolk. \ Pathology Department, Oklahoma State University, Still. 
(Vegetable di water, Okla (Cereal patholog ) 

Nuland, David. P ) ( é Ortega Cantero, Benjamin. Ave Hidalgo 536 Pte. Tor- 
Avriculture. | . reon, Coah. Mexico. 

Nusbaum, Charles J f Plat Path r Osborne, Walter Wyatt. Associate Extension Plant Pa. 
North Carolina S ( (). Box } State ¢ thologist, Plant Pathology Department, Virginia Polv. 
leve Station, R lise i technic Institute, Blacksburg, Va ematology: general 
tode disease disease control in horticultural and agronomik crops.) 

Nvland, George. P P Oshima, Nagayoshi. Research Fellow. Department of 

id Plant Pat ( 1) Botany and Plant Pathology, Colorado State University, 

( t Pree Kt. Collins, Colo (Physiology of the fungi virology: 
forest tree diseases; potato diseases: cereal diseases.) 

Ostazeski, Stanley A. Plant Pathologist. United States 

O'Bannon. John H. ’ ( K ( Department of Agriculture, Depart nent of Plant Pathol- 
ter, Box 815C, R \ \ le cont ogy, University of Florida, Gainesville. Fla Diseases of 
measure forage and cover crop legumes.) 


O’Brien, Muriel J. | | to, Onio Oswald, John W.) Professor of Plant Pathology and Plant 


Root Crop S () ils R Pathologist, Agricultural Experiment Station, Department 

Branch, Crops R Indust s f Plant Pathology, University of California. Berkeley 

Beltsville, M P t, Calif. (Potato diseases; plant viruses: serology.) 
Ogawa, Joseph Minoru. Plant Patl Ouellette, Guillemond, Department of Plant Pathology, 

Lecturer in Plar ent as ay Cornell University, Ithaca, N.Y 

thology, Unive ( da ( Lis . Overman, Amegda J, Assistant Soils Microbiologist, Gulf 

t deciduous Coast | xperiment Station, Bradentor Kla Soi tumiga 


Ohms, Richard E. . f Id tion.) 
, . ( P Owen, Emily M. 64 Valley Way, West Orange. N. J 


Owen, Frank C. P.O. Box 61, Harlingen, Tex 
| ) ‘ \I Owen, John Hinsey. Associate Professor of Plant Pa 
State Univer | thology, 407 Rolfs Hall, University of Florida. Gaines 


Olive. E. W. ( | R St. H e, | Vegetable diseases: mycology: teaching.) 


Extension Set 
fot j 


tute 


Olien, Charles R. 


Vii ia 
Fla Owens, Robert G. Plant Pathologist. Boyvee Thompson 
Olnes Vernon W., \\ ) ‘ ht Institut for Plant Research In Yonkers, N.Y. (Fungi 
sentative. Ge \ 1? | \<} { cides: phvysielogy of tung.) 
plant patl 


Oleen Carl M . ’ ; P Paddock, William Carson. Director, Escuela Agricola 


Panamericana, Apartado 93, Tegucigalpa, Honduras, Cen 


Pathology ly 15 H \ 
Fine Malin O48: Te ) 7 tral America. (Diseases of basic food plants in tropical 
Olson, Conrad J. P ) Brot | . America.) =e 
Achtabula. Ohi a , Padgett, William H. Graduate Student. Department of 
: Botany and Plant Pathology, Alabama Polytechnic Insti 
~ayeggee=s- Raledle ;, tute, Auburn, Ala Forest pathology: mycology.) 
Olson, Edward 0. a -hebe Pady, Stuart M. Head of Department of Botany and 
aie eauet oe tA < Ps \ | 4 Plant Pathology, Kansas State College, Manhattan. Kans, 
TSeedee, snl \erobiology ; plant disease survey: rust epidemiology.) 
" : Page, O. T. Plant Pathologist, Tropical Research De- 
Oort, A. Joan P. | rau partment United Fruit Company, La Lima. Honduras, 
torium voor Fhyt Net! Fungus physiology: fungicides 
as (General | a Palm, Elmer Thurman, Plant Pathologist, Crop Protes 
BEOUCS; COTSE tion Institute, Durham, N. H. (Fungicides and nemato 
OReilly, Henry James. Pla st Fer ae 
Department of P , , Ua Palmer, Hugh C. Plant Pathologist. Agricultural Chemi 
Davis, Calif Er cals Laboratory, Hercules Powder Company. Wilmington, 


Orellana, R. G. Plant P a Crops S Del Fungicides, ) 
United States De . e, D or Palmiter, D. H. Professor of Plant Pathology. New York 


Plant Pathol . P.O. Box 3 State Agricultural Experiment Station. 16 Cottage Rd. 
Gainesville, | 4 tro} pall Poughkeepsie, N. Y. (Fruit diseases: fungicides; virus 
Ogy.) diseases nematodes. } 

Orillo, Faustino T. KR Prot rot Plant Panasenko, Vasil T. Professor of Plant Pathology, 340 
Pathology and H f Pla ‘atho ’ l7th Ave., San Francisco 21, Calif fungus diseases of 
P. College \ : Laguna, Philiy cereal crops and sugar beets.) 
pines. (Disease I its Pantidou, Maria E. Assistant Mycologist, Botany and 
mycology.) Plant Pathology Laboratory, Science Service, Ottawa, 

Orjuela, Juan. 3 I S 1) t ! Ontario, Canada (Fungi asosciated with mycorrhiza, 
Plant Patholo P | est s Agri mainly Boletaceae 
colas, “Tibaitat \ £5 \partado Panzer, James David. Assistant Professor of Plant Pa- 
Nal. 32-79, Be ‘ Soul \ , i thology, Department of Plant Pathology, South Dakota 
diseases, part State College, Brookings, S. Dak Virology: epideml- 

Orlob., Gert. Re \ Depart nt f Plant ology.) 

Pathology, Univer \ Madison, W \ Papavizas, George CC. Mycologist, Vegetables and Orna- 
dise mentals Research Branch, United States Department of 
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Beltsville. Mad 
Microecology of soil-borne diseases: soil fungi.) 

Pappelis. Aristotel J. Plant Physiologist, Agricultural 
Marketing Service, United States Department of Agricul 
ture. 13601 Cutler Rd., Miami 56, Fla. (Physiology of 


\vriculture, Plant Industry Station 


parasitism. } 

Pappo, Shimon. Plant Pathologist, Plant Protection Divi 
sion. The Ministry of Agriculture, Kugel Blvd. 14, En 
trance No. 3. Holon, Israel. (Diseases of fruit crops.) 

Parker. 4. K. Research Officer Agriculture, Forest Biol 

. Laboratory, 409 Federal Building, Victoria, B. ¢ 


Canada. (Forest pathology: physiology of fungi and para 


Parker, E. K. Box 35, Route 2, Astoria, Or 

Parker. Kenneth G. Professor of Plant Pathology. Ds 
partment of Plant Pathology, Cornell University, Ithaca 
\ \ Tree fruit diseases.) 

Parmeter, John R., Jr. Assistant Professor of Plant 
Pathology, Department of Plant Pathology, University of 


( alifornia, Berkeley. Calif. ‘Forest tree diseases: forest 

fungi.) 

Parr. Thaddeus, Supervisor of Field Research, Chemagr 
(orporation, 437 Fifth Ave., New York 16, N. Y. (Fung 

Parrado, Jorge L. Estacion Exper. Agronomica, Santiag 
i Las Vegas, ( uba 

Parris. G. Keith. Professor and Department Head, Di 
partment of Botany, Mississippi State College, State Co 


y Miss. (Teaching: mycology: breeding for diseas« 
sistance: fungicides.) 
Parsons. John L. Senior Experimental Aide, Irrigatior 
Expe ent Station. Prosser, Wash (Stone fruit dis 
= viruses.) 


Partridge. Arthur D. Forest Pathologist, United States 
Forest Service, University of Missouri, Room 102, Build 
r-9. Columbia. Mo. (Tree diseases; fungus var 


Partvka. Robert E. Assistant Professor, Extension Plant 
Pathologist, Department of Botany and Plant Pathology 
Ohio State University, Columbus 10, Ohio. (Potatoes and 

vetable diseases; nematode problems 

Pate. James B. Research Agronomist, United States Cot 

Field Station. University of Tennessee, Knoxville. 

Pent 

Patel. Prabodh N. Graduate Student, Department of 
Plant Pathology, University of Wisconsin, Madison 6 
Wis General pathology.) 

Patrick, Mrs. Mildred L. Director, Scientific Laboratory 
Services, 2 Melissa Way, Terre Haute, Ind. (Microbiol 

histopathology: histochemistry.) 


-* vy 
Patterson, Fred L. Professor of Agronomy, Department 
\gronomy, Purdue University, Lafayette, Ind. (Cerea 


Cotton diseases. } 


diseases and breeding for disease resistance.) 
Patton. Robert F. Assistant Professor of Plant Pathology 
Department of Plant Pathology, University of Wisconsin, 


Madison 6, Wis 


(Forest pathology; forest tree improve 
Paulus, Albert O. Extension Plant Pathologist, Plant Pa 
thology Department, University of California, Riverside 


Calit Vegetable, ornamental, and field crops; fungus 
ind virus diseases.) 

Pearson, O. H. Head, Seed Research, Eastern States 
Farmers’ Exchange, West Springfield, Mass. Plant 
reeding: vegetable and field crops 


Pederson, Vernyl D. Graduate Student, Department 
Betany and Plant Pathology. lowa State College, Ames 
lowa 

Peet. Clyde E. Route No. 5. Frederick, Md 

Pegg. George Frederick. Lecturer in Botany, Wye Col 

ege University of London, Wve. Near Ashford, Kent 
England. (Wilt pathogens; host-pathogen relationships 
ind host environmental studies.) 

Peleg. Jacob. Director, Agricultural Research Station, 


Rehovot Israel. 
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Pelet, Francis. Graduate Student, Department of Plant 
Pathology, University of Wisconsin, Madison 6. Wis. 
(Tissue culture; insect transmission of diseases; potato 
viruses. } 

Pelletier, E. Neil, Plant Pathologist. Agricultural Chem- 
icals Laboratory, Hercules Powder Company, Wilming- 
ton, Del. (Fungicides; tomato diseases: blueberry dis- 
eases.) 

Pelletier, Réal L. Assistant Professor of Plant Pathology. 
Department of Plant Pathology. Macdonald ( ollege, Ste. 
Anne de Bellevue. Quebec, Canada. (Physiology of 
disease, fungicides.) 

Peltier, George L. (Emeritus) Emeritus Professor of Bac- 
teriology, University of Nebraska; Consultant. Indian 
rail, Inc., Wisconsin Rapids, Wis. (Cranberry diseases.) 

Pepin, Herbert Spencer, Graduate Student, 10 Horticul- 
ture Field Laboratory, University of Illinois, Urbana. Il! 
(Physiology of fungi.) 

Pepper, E. Harold. Graduate Student, Research Assist 
ant, Department of Botany and Plant Pathology, Michi 
gan State University, East Lansing, Mich. Cereal dis 
eases; barley malting quality.) 

Perez Otero, J. Enrique. Bacteriologist, Agricultural 
Experiment Station, University of Puerto Rico, Rio 
Piedras, Puerto Ries (Virology; bacterial plant dis 
eases.) 

Perrault, J. C. Senior Plant Pathologist, Science Service 
Laboratory, Ste. Anne de la Pocatiére, Québec, Canada 
( Bac terial diseases 

Perry, Vernon G. Associate Nematologist, Section of 
Nematology, Crops Research Division, Agricultural Re 
search Service, United States Department of Agriculture, 
Plant Pathology Department, University of Wisconsin, 
Madison 6, Wis. (Nematology and plant pathology.) 

Person, Lee H. Plant Pathologist, United States Depart 
ment ot Aor ulture, North Carolina State College. Box 
397, Raleigh, N. ¢ (Plant disease forecasting: vege 
table diseases.) 

Persons, Thomas D. Agriculturist, Plant Pest Control 
Division, Agricultural Research Service, United States 
Department of Agriculture, P. O. Box 989, Gulfport, 
Miss. (Plant pest control.) 

Petersen, Donald H. Plant Pathologist, Fruit and Nut 
Crops Research Branch, Crops Research Division, United 
States Department of Agriculture, Department of Botany 
ind Bacteriology, Clemson Agricultural College, Clemson, 
Ss. ( (Diseases of deciduous tree fruits.) 

Petersen, Lawrence John. Junior Plant Pathologist, 
Graduate Student, Colorado State University, Fort Col- 
lins, Colo. (Cereal diseases; fungicides; ornamental 
pathology.) 

Peterson, Glenn Walter. Graduate Student, Botany De 
partment, lowa State College, Ames, lowa, ( Virology.) 

Peterson, John Edward, Jr. Assistant Professor of Bot 
any, Department of Botany, University of Missouri, Co 
lumbia, Mo. (Teaching ot plan pathology; mycology ) 

Peterson, Joseph L. Graduate Student, Department of 
Plant Pathology. University of Wisconsin, Madison, Wis 
(Vegetable dise ises 

Peterson, L, C. Professor of Plant Pathology, Depart- 
ment of Plant Pathology, Cornell University, Ithaca, N. Y. 
(Potato diseases.) 

Peterson, Paul Donald. Technical Director, Agricultural 
Sales, Stauffer Chemical Company, Chauncey, N. Y 
(Fungicides; insecticides.) 

Peturson, B. Dominion Laboratory of Plant Pathology, 
Winnipeg, Manitoba, Canada 

Phelps, William R. Research Assistant, Department of 
Plant Pathology, University of Wisconsin, Madison, Wis. 
(Forest pathology; fungi ides.) 

Pickett, Lloyd Charles, Assistant County Agent, Box 60, 
Wheatland, Wyo. (‘All crop diseases.) 

Pierce, Walter H. Director, Asgrow Research Center, 
P. O. Box 793, Twin Falls, Idaho. (Pea and bean breed 
ing and pathology 
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Pieringer, Arthur P. A by Porter, Frank M. 401 Beech Ave.. Takoma Park. Md 


periment Stat \ I Porter, Harold L. Specialist in Charge, Insect and Plan 
Fla. (¢Citru Disease Control, Division of Plant Industry, Department 
Piersma, Sidney |! ‘ I ¢ p of Agriculture, Columbus 15. Ohio (Fruit diseases, orna 
ng Corporat hN ‘ ‘ ‘ enta liseases. } 
Pesca Cl ' , ; Porter, John N. Group Leader, Microbiology Research, 
Pierson, saries ©. ' 2 ’ American Cyanamid Company, Pearl River, N. My. 
. tin ‘“~ . \\ . cology intibiotics,) 
jox YI > «—) \ \ ~ ie 
Porter, R. Howard. Professor of Seed Technology and 
B miccute f nd 
ma i \ 
\ssociate Dean of Agriculture. Faculty of Agricultura] 
nareniti 
i Sciences, American University of Beirut. Lebanon Seed 
Pinekard, 3 . ( ( : 
J. i borne organisms: seed fungicides.) 
poration, L119 Ss ( \ \ () , ; a 
SPE Porter, Richard P. 47 Madison Ave., Florham Park, N, J 
pathoget Pote, Hugh L. Research Assistant, Room 10. Horticy! 
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Qasem, Subhi Abdel-F. Research Assistant, Plant Pa 
“thology Department, University of Minnesota, St. Pau 
1. Minn Grain storage in relation 
vegetable diseases 

Qazi. Abdul Quddus. Department of Plant Pathology, 
“University of Wisconsin, Madison 6, Wis 

Quinn. David Oliver. Extension Plant Pathologist and 
” Entomologist, Agricultural Extension Service, 410 Brooks 
Hall. West Virginia University, Morgantown, W. Va 


Diseases and insect pests of all crops with the excep 


f commercial orchards 


Raabe. Robert D. Assistant Professor and Assistant Plant 
Pathologist, Department of Plant Pathology, University 
California, Berkeley 4, Calif 
Dematophora root rots: Armillaria 


Diseases of ornamer 


' 
tais 


‘Rabie. C. J. Department of Plant Pathology, University 


Wisconsin Madison 6, Wis 
Racicot. Homere Noé, Retired Senior Plant Pathologist 
Science Service, 309 Brierwood Ave., Ottawa 3, Ontario 
Canada Diseases of horticultural crops.) 
Rackham, Robert L.. Graduate Student, Agronomy Ds 
partment, University of Wyoming, Laramie, Wyo. (Fur 


gicides 
Rader, William E, Plant Pathologist, P. O. Box 301) 
Modesto, Calif (Virology chemotherapy of plant dis 
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Radewald, J. D. 1905 E. 7th St., Davis, Calif 

Raeder, John Milford, Professor and Plant Pathologist, 
Department of Plant Pathology, University of Idah« 
\l mscow, Idaho (Field crop diseases ’ 

Raleigh, Walter P. Retired, Clyde, Kans Potato dis 

Ramamurthi, C. 8S. Assistant Plant Pathologist, Neo. 2 
\. Ss. Mudali St.. Mylapore, Madras-4, India ( Bacterio 
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Ramsey, Glen B. Principal Plant Pathologist, United 
States Department of Agriculture, 5603 Ingleside Ave 
Chicago 37, Ill. (Transit, storage, and market diseases 


f fruits and vegetables 
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turist. Rubber Investigations, United States Department 
f Agriculture: Rubber Plantation Consultant and Citrus 
Grower, Lake of the Hills, Lake Wales Fla Crud 
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rubber pr 

Raniere, Lawrence C, Graduate Research Assistant, De 

partment of Plant Pathology, University of Delaware 
Newark, Del. (General 

Rankin, Harvey W. Professor of Plant Pathology and 


Head of Department, Georgia Coastal Plain Experiment 
Station, Tifton, Ga. ; 
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Rankin, W. H. Life) Bureau of Plant Industry. New 
\ State Department of Agriculture and Market- 
Albany N \ 

Ranney, Carleton D. Plant Pathologist. Cotton Diseas 


Investigations, Agricultural Research Service, Unite 


rh 


States Department of Agriculture, Department of Plant 


Physiology and Pathology, Agricultural and Mechani 

College of Texas, College Station. Tex (Clotton = dis 

eases; fungicides; physiology of resistance.) 

Raski, Dewey J. Associate Nematologist, Department 
Plant Nematology, University of California, Davis, Ca 


Nen itodes of grapes and sugar beets systematics 


nematodes 

Rawlins, Thomas E. (Life) Professor of Plant Pathology 
ind Plant Pathologist in the Experiment Station, Plant 
Patl ogy Department, Lniversity of California. Berkeley 
4, Calif Virology: histochemistry 

Ray, W. Winfield. Chairman and Professor of Botany 
Department of Botany. University of Nebraska. Lincoln 
Nebr Morphology and taxonomy of fungi.) 

Raychaudhuri, 8, P. Virus Pathologist. Plant Virus Su 


stator L.A.R.L. Eastern Zone (hurehi Villa. Ka 
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pong, Dt. Darjeeling, West Bengal, India. (Plant pathol 
ogy and virology.) 

Raymer, William Bruce. Assistant Plant Pathologist, 
Department of Botany and Plant Pathology, Oregon State 
Colle ge, Corvallis, Ore (Virology: serology: potato dis 
eases: legume viruses 

Reddy, Charles 8. Professor of Plant Pathology. Botany 
Building. lowa State Colle e, Ames, lowa (Cereal dis 
eases; tungicides.) 

Reed, Howard Ernest. Acting Head, Department of 
Plant Pathology, Agricultural Experiment Station, Uni 

rsity of Tennessee, Knoxville, Tenn. (Cereal diseases: 


, 
matodes; diseases of ornamental crops.) 


Reed, T. Walter. Assistant Manager Research, East, Box 
118, North Church Road, Moorestown, N. J. (Fungicide 
Research.) 

Reeves, E. L. Pathologist Box 99, Wenatchee. Was! 
Virus diseases of fruit trees 

Reichert, I. Path. Instituto. A 
15, Rehoboth, Israe 

Reigelmar, Gordon L, 9145 Agricultural Specialist I, 
Step 2, Ohio Department of Agriculture, Division of Plant 
Industry, Columbus 15, Ghio 


gr. Res. Station, P. O. Box 


(Nursery diseases.) 

Reiling, Theodore P. Green Giant Company, Dayton, 
Wash 

Reinhardt, Jack Fisk. Plant Pathologist. Dow Chemical 
Inter-American Ltd.. Dow Chemical International Ltd.. 
1714 Eastman Rd... Midland, Mich (Bacterial diseases 
Iruit’ diseases,} 

Reinking, Otto A. Special Consultant, United Fruit Con 
pany, 5213 Worthington Drive, Washington 16, D. ¢ 
Soil Fusaria; soil conditions and root diseases: banana 
ind abaca diseases 

Renfro, B. L. Research Fellow, Department of Plant 
Pathology and Botany, University of Minnesota, St. Pau 

Minn, (Forage crop diseases.) 

Rex, Edgar G. Plant Pathologist, New Jersey Department 

of Agriculture, P. O. Box 1, Trenton, N. J 


Pathology 

shade and torest trees.) 

Reves, Andres A. Graduat Student, Department of Plant 
Pathology, University of Wisconsin, Madison 6, Wis 
Vegetable diseases 

Reynard, George B. Plant Pathologist and Geneticist, 
Agricultural Research Department, Campbell Soup Con 
pany, Riverton, N ] Vevetable disease resistance and 
its inheritance.) 

Reynolds, Harold W, Nematologist, Cotton Researcl 
Center, United States Department of Agriculture, Box 
815-C, Route 2, Tempe, Ariz. (Nematology.) 

Rhoads, A. S. Life’ 1321 Hollyhock Circle, Jackson 
ville. Fla. 

Rice, William N. Advisor in Plant Protection, State Agri 
cultural Institute, Ford Foundation, Pyinmana, Burma 
Plant diseases of the tropics: seed-borne diseases; fun 
vicides,} 

Rich, Avery E. Professor of Botany and Plant Pathology, 
University of New Hampshire, Durham, N. H. (Fungi 
cides: virology; potato diseases; teaching 

Rich, Saul. Plant Pathologist, Connecticut Agricultural 
Experiment Station. P. O. Box 1106, New Haven 4. 
Conn. (Fungicides: diseases of vegetables 

Richards, B. Lorin, Jr. Senior Biologist, Manager, du 
Pont Biological Field Station, E. I. duPont de Nemours 
& Co. Ine., P. O. Box 2348, Menatec Station, Bradenton 
Fla. (Fungicides: nematocides; soil fungicides; herbi 
cides, } 

Richards, Mathias C. Professor of Botany and Associate 

Dean, Morrill Hall, College of Agriculture, University 
of New Hamps! ire. Durham. N. H (Mycology vegetable 
and tree diseases 

Richardson, Lloyd T, Plant Pathologis 
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ice Laboratory, Canada Department of Agriculture, Lon 


crence sery 


don, Ontario, Canada Fungicides.) 


Rieman, Gustav H. Professor of Genetics, Department of 
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Rosario, Maria Salome del. Graduate Student. 
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Rosberg, David W. Department of Plant 
Experiment Station Texas Agricultura ind 
College Station, Tex 
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Pathology, University of Arkansas 
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disease 


Rosenberg. Dan Y. 
f Plant Pathology, California Department of 
ture, 1220 N St., Sacramento 14, Calif New 
detection; general plant pathology 

Rosenkranz, Eugen. Graduate Student. Research Assist. 
int 1) part { Plant Pathology. Ln ersity vt Wis 

Wis. (Virology, irtis diseases of fe 


mMsin \l idison 6 


ment o 


Ross, A. Frank, Professor of Plant Pathology. Depart 
nent of Plant Pathology, Cornell University. Ithaca. \. y 
(Virus diseases.) 

Ross, Eldon Wayne. Graduate Student Department of 
Plant Pathology 


Virginia University, 


Sac teriology. ind } ntomotlogy, 


Morgantown, W \ i 
ogy, torest ) 
Ross, John P. Assistant Professor of Research and Patho 
ogist, United States Department of Agriculture, 
ment of Plant Pathology, North Carolina State College. 
P. O. Box 5397, Raleigh, N. ( Soybean diseases: phys 


trees 


¥ of parasitism; ornamenta 


Roth, Elmer R. Plant Pathologist. Southeastern Forest 
Experiment Station, United States Forest Services. Box 
2570, Asheville, N. ¢ Pree 

Roth, Herbert. Entomologist. 

Section, Entomology Research Division, 
Agricultural Research Service, United States Department 
if Agriculture, 209 River Street, Hoboker "2 (Treat 
nents for plant quarantine 

Roth, Lewis F. Professor of Botany and Plant Pathology, 
Department of Botany and Plant Pathology 


i 
Hall. Oregon State College. Corvallis. Ore Forest dis 
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Gcarden Insects 
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Rowell, John B. Plant Physiologist. ¢ 
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sion, United States 


Pathology and Botany, Institute of Agriculture. Univer 
sity of Minnesota, St. Paul 1, Minn Che therapy 
physiology of plant diseast fungus physiology 


Ruehle, Geo. D, Vice-Director in Charge. University o 


Florida Sub-Tropical Experiment Statior 


Fla Diseases of citrus, avocado, mango, and potato.) 
Runnels, Harmon A. Assistant Profess Departmen 
Botany and Plant Pathology, Ohio Agricultural Experi 
ent Station. Wooster. Ohio Shade tree rmnamenta 
plant, florists’ crop, and turf diseases: fungicides 
Rupert, Joseph A. Director, Chilean Agricultural Pro 
ural The Rockefeller Found ‘ Casilla 13045, Sar 
vo, Chile, South America Cereal breeding and pa 
thology 
Rusden, Philip L. Plant Pathologist. Bartlett Tree Re 
irch Laboratories. 67 Ridgeway Station, Stamtord, 
(Conn Diseases of shade and ornamental trees and 
Russell, R. C. Plant Pathologist. Canada Agriculture Re 
search Laboratory, University f Saskatchewan. Saska- 
Saskatchewan, Canada Cereal diseases, smuts 


na other seed borne diseases 
Ryker, Truman C, Technical Advisor, Grasselli Chemicals 
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Research Laboratory, Manitobe. 
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University of 
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nv. Washington University, St. Louis 5, Mo 
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Sasser, J. N. Associate Professor, Plant Pathology, N 
tode Diseases. North Carolina State College, Box 
Raleigh. N. ( (Phyvtonematology 

Saunders, Ward B. Agricultural Commissioner, 
House, San Benito County, Hollister, Calif. (Fruit 
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Savage, Earl J. 22 Fairview 


Sayed, Mustafa Q. Graduate 
Laboratry, University 


St.. Uniontown, P 
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diseases. ) 


M. Graduate 


storage 


Richard 


dise 


ises 


Savre, 


Plant Pathology, College of Agriculture, Lincoln, Neb: 
Nematology.) 
i Schaal, Lawrence A. Senior Pathologist, Agricultural 
Research Service, United States Department of Agricul 
ture, Department of Botany and Plant Pathology, Colo 
rado State University. Fort ¢ ins, Colo (Potato dis 
ease investigations, } 
Schafer, John F, Associate Professor of Plant Pathology 
Department of Botany and Plant Pathology, Purdue Un 
' versity, Lafayette, Ind. (Disease resistance; cereal dis 
‘ tases cereal breeding. } 
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Scharen, Albert L. Graduate Student, Department o 
Plant Pathology. University of Nebrask Lincoln 
Nebr Bacterial diseases: root diseases.) 

Scheffer, Robert P. Assistant Profess Department ¢ 
Botany and Plant Pathology, Michig State Universit 
East Lansing Mich (Physiology of parasitism m 
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Schein, Richard D. Assistant Professor of Plant Path 
ogy, Department of Botany and Plant Pathology, The 
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Schieber, Eugenio. 
Department, 
(Cereal diseases, ) 
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chlegel, David E. Assistant Professor of Plant Pathol 
ogy and Assistant Plant Pathologist in the Experiment 
Station, Division of Plant Pathology, University of Cali 
fornia, Berkeley 4, Calif. (Virology: physiology of dis- 
ease.) 

Schlocker, Archie. Associate Plant Pathologist. Bureau 
of Plant Pathology, California Department of Agricul- 
ture, 1220 N Street, Sacramento 14, Calif (,eneral 
pathology; stone fruit virus diseases.) 

Schmitt, Chris G. Supervisory Plant Pathologist, Fort 


Detrick, Frederick, Md General plant pathology 
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Schneider, Charles L. Plant Pathologist, Sugar Crops, 
United States Department of Agriculture, Plant Industry 
Station, Beltsville. Md Sugar beet diseases.) 

Schneider, Henry, Associate Plant Pathologist, Depart 
ment of Plant Pathology, University of California. River 
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Schroeder, Wilbur T. Prefessor of Plant Pathology, De 
partment of Plant Pathology, New York State Agricul 


ral Experiment Station Cornell University (,eneva, 
\ .# ( Disease resistance vegetable diseases: fungi 
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Schroth, Milton N. Plant Pathology Department, l nivet 
sity of California, Berkeley 4, Calif 
Schuldt. Paul H. Project Leader, Diamond Alkali Com 
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diseases of vegetable crops diseases of ornamental 
plants, )} 


Biology 
L pton, 


Erwin A. Plant Pathologist 


Schwinghamer, 
National Laboratory, 


Department, Brookhaven 
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Self, Raymond Lester, | Pathologist. O 
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Semeniuk, George. 
partment * ~? . Dakot ~ { 
eve, Brookir ‘ ) 
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l niversity 


venetics plant 


Sequeira Luis. | R 5 
t nited Fruit ( | ( ( t R ht 
eases: soil 

Seven, Raymond P. ID K it 
part nt. Par | R 1S V 

Seed treat ' 
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Shafer, William B \ . ) 


ment Department, A ( D 


Stauffer Che ( Vlad " \ Nev 


York, N. } | 
Shah, Muhammad. (| 


partment, 1 t \\ | \ ( 
eral pliant p 
Shalla. Thomas A, R \ Dey 


Plant Patholo | ( Da ( 
Virology.) 
Shands, H. L. P Agi Bu 
g, Universit \ \I \\ ‘ 
vrains and 
Shands, R. G. \ 
sitv of Wisecor I \I \\ ba 


breeding: inhertitar it disea t é 
Sharp, Eugene L. ‘ P { dey 
ent of Rota 4 \I tor ~ ( 


Bozeman, Mont. (Cere - 
Shaw, Charles Gardner. 


vist, Depart: nt } S ag 
Washington, P l 
ogy: Peronosy 

Shaw, John G. ( . P 
Pathology, | Nac W 


Virology 

Shay, J. Ralph, H B Pp 
Pathology, Purd | te Ind 
pathology; disea . pati 
gens 


Shea, Keith R. | P Forest t 


Center, Wever! | ( ’ Pr. ©). Box 42 


Centralia, W t I 


Id 


seed molds 


Shear, E. V. . 


Ly Mad f Wi 
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Ravena, Albany County, N. Y. Fruit diseases: diseases 
of trees and ornamentals; chemical vegetation control.) 
Shearer, James T. Research Assistant. Jackson and Pet 
kins Company, Newark, N. Y 
ind entomology as related to the nursery business.) 
Shepherd, Robert J. Graduate Student, Department of 
Plant Pathology, University of Wisconsin, Madison, Wis 


(Pathology, ne matology, 


Sher, S. A. Assistant Nematologist, Department of Plant 
Nematology, Citrus Experiment Station, University of 

Riverside, Calif Nematode diseases of 
plants; nematode taxonomy.) 

Sherbakoff, C, D. (Emeritus) Plant | 
tus, Agricultural Experiment Station, University of Ten- 
nessee, Knoxville 17, Tenn (The genus Fusarium and 


(.alifornia 


ithologist Emeri- 


related Ascomycetes.) 

Sherf, Arden Frederick. Associate Professor of Plant 
Pathology, Department of Plant Pathology. Cornell Uni- 
ersity, Ithaca, N. ¥ (Vegetable diseases: 
nematodes, } 

Sherwood, Robert T. Plant Pathologist, United States 
Department of Agriculture, Department of Plant Pathol 

vy. North Carolina State College, Raleigh, N. ¢ (For 
ige crop diseases; root rots.) 

Shields, Ivan J. Box 751, Phoenix, Ariz 

Showalter, Joseph W. Inactive Status in PI 
Port Republic, Md. 

Shurtleff, Maleolm C.. Jr. Extension Plant Pathologist, 
Botany Hall. Iowa State College, Ames, lowa. (Fungi 


fungicides: 


topathology, 


munications.) 


(Life) 2533 Malama P 


cides: con 

Sideris, Christos P. Honolulu 
14, Hawaii 

Siefert, Wayne B. Assistant County Agri 
1260 West Blvd., Pontiac, Mich. 
plants 

Siegel, Albert, Assistant Research Botanist, Botany De 
partment, University of California, Los Angeles, Calif. 
Virology.) 

Siegel, Maleolm R. Plant Pathology Department, Uni 
versity of Delaware, Newark, Del 

Sieveking, Earl G. Manager, Hybrid Seed Corn Division, 
Funk Brothers Seed Company, Bloomington, Ill. (Hybrid 


iltural Agent. 


(Diseases of ornamental 


seed corn production; corn breeding; soil fertility.) 

Silber, Gustave. 
Plant Industry Station, United States Department of 
Avgriculture, Beltsville, Mad 

Silberschmidt, Karl M. Chefe da Seceado de Fisiologia 
Vegeta Instituto Biolégico, Caixa Postal 7119, Sao 
Paulo Bb isil 

t > immunity 

Sill, Webster H., Jr. Associate Professor of Botany and 
Plant Pathology, Department of Botany ind Plant Pa 
thology, Kansas State College, Manhattan, Kans Virol 
ogy cereal viruses: vegetable diseases 

Siller, Luis R. Inter-American Institute of Agricultural 
Sciences, Turrialba, Costa Rica, Central America 

Silverborg, Savel B. Research Associate in Forest Pa 


of Forestry, Svracuse 


Tobacco ind Special Cr ips Section, 


(Virus: potato, vegetables, and ornamen 
) 


thology. State University College 
Ll niversity. Svracuse 10. N. ¥ 


hardwood cull: decay in forest products 


Plantation tree diseases: 


Silverman, William Bernard, Research and Teaching 
(Assistant, Graduate Student, Department of Plant Pathol 

ogy and Botany. University of Minnesota, St. Paul 1. 

Minn Cereal diseases, especially the rusts 

Simard, Jacques, Plant Pathologist, Macdonald College, 
Ste. Anne de Bellevue, Box 147, Quebec, Canada. (Veg 


etable diseases; fungicides.) 

Simmonds, Pryve M. Head, Plant Pathology Section, Can 
ida Agriculture Research Laboratory, University Sub 
Post Office, Saskatoon, Saskatchewan. Canada Diseases 
ot cerea rops 


Simons. John N. Assistant Virologist, Everglades Experi- 
ment Station, University of Florida, Belle Glade, Fla 


Insect \ tors of virus diseases; virology 
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Simons, Marr D. Plant Pathologist and Associate Pro 
fessor | Botany and Plant Pathology, Department of 
Botany and Plant Pathology, lowa State College. Ames 


lowa Cereal diseases.) 

Simpson, Geddes W. Professor of Entomology. 306 Dee 
ing Hall, University of Maine, Orono, Maine Insect 
transmission of potato virus diseases 

sims. Asa Recs Jr. Assistant Professor { Botany and 
Plant Pathology, Southern University, Box 9707, Baton 
Rouge. La. (Fungus physiology 

Sinclair, James Burton, Assistant Professor of Plant 
Pathology, Department of Plant Pathology, Louisiana 
State Lniversity, Baton Rouge, La Virology: cotton 
tomato, and citrus diseases, } 

Sinden. James W. Hauser Cha pignonkulturen Ag 
Gossau. Zurich, Switzerland. (Mushro cultivation, re 
search, and disease control.) 

Singh, Ganga Prasad. Assistant Plant Pat 
Government of Bihar, Agricultural Research 
Sabour, Bihar, India. ( Virology.) 

Singh, Giri Raj. Graduate Student, Department of Plant 
Patholog Louisiana State Universitv. Baton Rouge 
La. (Disease of sugar plants.) 

Sisler, Hugh D. Assistant Professor of Plant Pathology 
Botany Department, University of Maryland, Colleg 
Park. Md (Fungicides: 


Sisson, Max A. District Supervisor, Plant Pest Control 


physiology fungi: viruses 


Branch Avricultural Research Service Lnited States 
Department of Agriculture, Box 145, Palisade, Colo 
Virus diseases of stone fruits: inspection and = contr 


ork.? 

Sitterlvy. Wavne R. Assistant Plant Pathologist. Clem 
son College Truck Crop Experiment Station, P. O. Box 
$158. Charleston, S. C. (Fungicides; disease resistance 

virology.) 

Manager, Agricultural Products Ds 

Dwight Build 


fungus physiology; 
Skaptason, J. B. 
velopment, Spencer Chemical Company 
ing. Kansas City, Mo. 
Skaptason, Johann 8S, 
poration, 5100 West Lake ‘oo 
Seed and soil fungicides.) 
Skiles, Robert L. Associate Plant Pathologist. The Rocke 
feller Foundation, Apartado aereo 58-13, Bogota, Colom 


(Diseases of wheat. barley, corn. 


Field Research. Chemagro Cor 


Minneapolis lo, Minn 


bia. South America. 
potatoes, beans, rice, and forage crops.) 
Skolko, A. J. Assistant Chief, Botany and Plant Pathol 


Le partment o 


gy Division, Science Service, Canada ! 
\griculture, Ottawa, Ontario, Canada 

Skoog, Harold A. Research Agronomist, Tobacco Experi 
ment Station. Route No. >», Greeneville Penn Pobaces 
diseases, } 


Skoropad, William Peter. Associate Plant Pathologist 


Plant Pathology Laboratory, Science Service, Canada 
Department of Agriculture, University of Alberta, Box 
913. Edmonton, Alberta, Canada. Barley diseases.) 


Skotland, Calvin B. Assistant Plant Pathologist, Irriga 
Station, Washington State College. 


(Diseases of irrigated field 


tion | xperiment 
Prosse a \ ash 
ind specialty crops.) 

Slack, Derald A. Associate Professor of Plant Pathology 
Department of Plant Pathology. University of Arkansas 


Favetteville, Ark 


veut table 


(Plant parasitic nematodes: fruit dis 


eases 

Slade, Martin A. Research Bacteriologist and Plant Pa 
thologist. Florida Division, Food Machinery and Chemica 
Corporation, Lakeland, Fla. (Fungicides: fruit and vege 
table diseases. ) 


Slagg, C. M. (Patron) Botany and Plant Pathology Ds 
partment. Kansas State College, Manhattan, Kans. (Plant 
diseases especially tobacco and horticultural crops. ! 

Sleeth, Bailey. Pathologist, Texas Agricultural Exper 
ment Station, Weslaco. Tex Citrus diseases and orna 
mentals 

Slipp, Albert Wiswell. Assistant Professor, Research 

of f Idal Moscow. [dah 


College Forestry, University 
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(White pine blister rust; ecology of forest fungi: general 
forest pathology: forest pathology education.) 

Slykhuis, John T. Plant Pathologist, Laboratory of Plant 
Pathology, Science Service, Carling Ave., Ottawa. Ontario. 


Canada. (Cereal diseases, virus.) 


Small, Cyril GG. (Life County Agricultural Agent, 
Wayne County Extension Service, Alton. N. Fruit 
diseases and insects.) 

Smalley, Eugene Byron. Assistant Professor of Plant 


Pathology, Department of Plant Pathology, University 
of Wisconsin, Madison, Wis 
ogy; garlic diseases. ) 

Smart, Grover C., Jr. Graduate Student, Department of 
Plant Pathology, University of Wisconsin, Madison 6, 
Wis. (Nematology.) 

Smith, Albert L. Plant Pathologist, United States Depart 
ment of Agriculture, Agronomy Department, Comer Hall, 
Alabama Agricultural Experiment Station, Auburn, Ala, 
Fusarium wilt; bacterial blight; 


(Forest pathology ivcol 


nematodes; breeding 


or resistance.) 

Smith, Cecil G. Box 81, San Juan de los Morros. Vene 
zuela, South America 

Smith, Floyd F. Head, Truck Crop and Garden Insect 
Section, Entomol gy Research Se rvice, Plant Industry 
Station, Beltsville, Md 

Smith, Frank O. Associate Professor of Plant Pathology, 

(Assistant Dean, Faculty of Agricultural Sciences, Ameri 


(Virology: insect vectors 


can University of Beirut, Beirut, Lebanon. (Diseases of 


fruits and vegetables; survey of plant diseases of the 
Middle East ) 

Smith, Glenn E. Instructor, Department of Botany and 
Plant Pathology, The Ohio State University, ¢ imbus 
10, Ohio. (Antibiotics and nematology.) 

Smith, Harlan Eugene. 
Agricultural Extension Service, 
(General, all plant diseases.) 

Smith, Harry L. 
Plant Pest Control Division, Agricultural Resear Serv 
ice, United States Department of Agriculture, P. 0. Box 
93. Moorestown, N. J. (Control and regulatory work on 
insect pests, plant diseases, and nematodes 

Smith, Kenneth M. Director of Virus Laborato Virus 
Research Unit, Agricultural Research Council, Cam 

( Virology.) 


Extension Plant Pathologist, 
College Station, Tex. 


Regional Supervisor, Eastern Region, 


bridge, England 

Smith, Marion A. Senior Pathologist, Agricultural Mar 
keting Service, United States Department of Agriculture, 
5630 Ingleside Ave., Chicago 37, IIL (Market diseases of 
fruits and vegetables.) 

Smith, Oliver Fuhriman. Research Agronomi- Agri 
cultural Experiment Station, Agricultural Research Serv 
ice, United States Department of Agriculture, University 
of Nevada, Reno, Nev Alfalfa diseases, and eeding 
alfalfa for resistance to diseases.) 

Smith, Paul G. Association Professor of Vegetable ¢ ropes 
Department of Vegetable Crops, University of California, 
Davis, Calif. (Vegetable diseases.) 

Smith, Thomas E. Director of Plant Breeding, Me Nair’s 
Yield-Tested Seed Company, Laurinburg, N. ¢ I 
diseases: genetic resistance 

Smith, Wilson L., Jr. Vegetable and Field Crops Divi 
sion, United States Plant Industry Station, Beltsville Mad 

Smoot, John J. Plant Pathologist, Agricultural Market 
ing Service, United States Department ol Avriculture, 
2120 Camden Rd., Orlando, Fla 
epidemiology. } 

Smucker, Silas J. Soil Conservationist, Soil Conservation 


(Soil conservation.) 


(Post-harvest diseases: 


Service, Rensselaer, Ind 
Snell, Walter H. Life) Stephen Tr. Olney Protessor of 
Natural History; Chairman, Department of Botany, Brown 


Providence 12, R. I | 


lL niversity. (Forest pathology: 


mvcology.) 
Snow. Glenn A. Pathologist Forest Disease Laboratory 
Post Office Box 122 Gulfport, Miss Forest disease 


research, ) 
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Snow. Gordon Franklin. P Patl 
Bureau of Plant Patt ( St Depa 
of Agriculture ONS 14. Calif \ 
ogy.) 

Snow, Jean A. | - 204 Bu La 
torv. Univers P | 

Snvder, H. Donald. ( \ La 
Trov Chemical ¢ { Ave \ 

N. J. (Fung ndustr 
tions primar 

Snvder, William C. f Plant P 
Plant Patholo tou I t Statior 1) 
of Plant Paths | 
L. Calif (Vegetabl 

Solheim, Wilhelm Gerhard 


partment of Bot { ymir 

Wvo. (Rocky Mounta nera of Hypl 
Somerville, Austin Merchant, Jr. Agri tural ¢ 

cals Development \ ( Che il Corpora 

tion. 401 E. Main St.. R \ Phyt t 
Sommer, Noel F. \ t. Dey 

Pomology. Universit ( Da Calif. (Marl 


diseases of truit 


Sosa. Osear N. 1D) P Pathe | 


of Minnesota, St. P \i 
Sova, Carl R. BB Pa Dey 
Ohio State Ur t ( QO} 
Sowell, Grover, Jr. ( Rd... S. I \t ( 


Vegetable dise 

Spalding, Donald Hood. Kk 
of Plant Patl \W State Colle }? 

Wash Disease ' ; 

ition of indu 
Sipaulding, Perley. 
New Haven 11, ¢ I f the 
Speairs, Richard k., Jr. rof 


ind Forestry, Dey { ( 
Shreveport, La I 
taxonomy 

Spencer, Earl F. | i ( Imy 
Association, | box ; Ida ( 
diseases: dis t 


Spiegelberg, C. 
Institute, P. O. Box H Haw ) 
of the pineapple 

Spilker, Oren 
Division of Plat | 0 1) rt . & 
culture, Colu 
diseases; orna ! 

Roderick. t Pat ; Pre 


Sprague, 
s I 1 W teh Wasl 


Fruit Ex pe ri 


Fungus tr | ’ 
spots of grasses 
Sproston, Thomas, Jr. P f B Plant Pa 


st, Hills B i Ve Bu 


thologi 
ton. Vt My ‘ ea nat liseas 
resistance; poly] 

Spurr, Harvey Wesley, Jr. | ite Student. Der 
ment of Bota | roth Micl Stat 
University. East | \i Cereal nat} 


Srivastava, Dava Nand. e Student, Depar I 
of Plant Pathol f Wis nsil Madison ¢ 
Wis. (Sugarcat ses; phy ogy 
tung.) 

Staffeldt, E. E. N Mew e of Agr iral at 
Mechani il Arts. Box 9 - { N Vex 


Stahmann, Mark A. f Bioch { R 
chemistry Depart | ‘\" n. Madis 
o Wis Bios } 
resistance; pt l 

Stakman, FE. C. | Ss ( \ 


ture, The 
Institute of Ag 
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I 


1, Minn Plant pathology and international 
improvement.) 

Stall, Robert E. Plant Pathologist. Indian River Field 
Laboratory, P. O. Box 1351, Fort Pierce, Fla 
ft vegetable crops.) 

Stambaugh, William J. 
Pathology, Department of Botany and Plant Pathology, 
The Pennsylvania State University, University Park, Pa. 


agricultural 


‘ | Vise ases 


Assistant Professor of Forest 


lree diseases.) 

Standifer, Marie Scott. Biological Aide, Section of Nem- 
atology, Crops Research Division, Agricultural Research 
S United States Department of Agriculture, Depart- 
ment of Plant Pathology, University of Wisconsin. Madi- 
son 6, Wis. (Nematology; plant anatomy.) 

Stanley, Wendell M. Director of the Virus Laboratory. 
Professor of Biochemistry, Virus Laboratory. 
ot California, Berkeley 4, Calif. 

Staples, Riehard C. Assistant Biochemist. Boyce Thomp 
son Institute for Plant Research, Inc.. 1086 North Broad- 
way, Yonkers, N. Y. (Cereal diseases; fungal physiology.) 

Starkey, Robert Lyman. 
cialist in Agricultural Microbiology, Department of Agri 

Agricultural Experiment Station, 
(Agricultural microbiology. in- 


ervice, 


{ niversity 


Professor and Research Spe 


cultural Microbiology. 
New Brunswick, N. J. 
luding relations of antibiotics to control of plant dis 
ises: microbial physiology 

Starr, G. H. Agricultural Extensior 
ming Laramie, Wyo 

Starr, Mortimer P. Associat: 
ind Associate Bacteriologist in the Agri 


( niversity of Wyo 


Professor of Bac teriology 

ultural Experi 

nent Station, Department of Bacteriology, University of 

California, Davis, Calif 

phytopathogenic bacteria.) 

Starzyk, Marvin J. Graduate Student in Plant Pathology. 
Department of Plant Pathology, University Wisconsin 
Madison, Wis. (Fruit diseases: 

Stathis, Panaghiotis D. 


(Metab lIs ind taxonomy of 


fungicides 


Graduate Research Assistant, 


Botan Department, Louisiana State University, Baton 
Rouge, La. (Fungus diseases of plants and control: virus 
diseases of plants.) 


Steere, Russell L. Assistant Research Biologist. Virus 
Laboratory, University of California. Berkeley 4. Calif. 

Steib, R. a. Associate Plant Pathologist Botany, Bac 
teriology, and Plant Pathology. Department, Louisana 
State University, Baton Rouge. La Sugar cane dis 
eases 

Stessel, George J. Assistant Research Professor of Plant 

Pathology, Department of Plant Pathology-Entomology, 


University of Rhode Island, Kingston. R. |] 


plants and forest trees nematod diseases 


(Diseases of 
lamental i 

f ornamental and forage crops. 

Stevens, Lewis F. Agricultural Che 
Corona Chemical Division, Pittsburgh Plate Gl: 
pany, New Albany Rd., Moorestown, N. J Plant dis- 
ease control and related fields 

Stevens, Russell B. Professor of Botany, George Wash- 
ington University, Washington 6, D. ¢ 

Stevenson, Frederick J. Director of Research. Red Dot 
Foods, Inc., 1435 E. Washington Ave Madison 3, Wis. 

plant breeding: plant pathology 

Stevenson, John A. Head, Mycology and Plant Disease 

Section, Plant Industry Station. Beltsville, Md. 


ticals Development, 
iss (.om- 


(Lenetics 


Section, Sugar Beet Section, 


Mid Sugar beet im- 


Stewart, Dewey. Head of 
Plant Industry Station, Beltsvill 
provement.) 

Stewart, Donald M. Plant Pathologist. Plant Pest Control 
Division, Agricultural Research Service, United States 
Department of Agriculture, Reom 102, Agricultural Bot 
inv Building. University of Minnesota, St. Paul 1, Minn 


(Cereal rusts.) 
Stewart, R. N. Plant Industry Station, Beltsville, Md. 
Stewart, Robert B. Assistant Professor of Plant Pathol- 
ogy, Department of Plant Physiolo v and Pathology, 
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Avricultural and Mechanical College of Texas. Collegs 
Station, Te -. { t ield ‘ rop diseases 
Stevaert, René Leopold, Research Mycologist to the 


Institut National pour l’Etude Agronomique du Congo 


Belge, 159 Rue des Atrébates, Bruxelles 4, Belgium 
Systematic mycology, principally of tropical fungi and 
tor those connected with plant pathology } 

Stoddard, David L. Research Supervisor, Grasselli Chen 
icals Department, duPont Experimental Station, Wilming 
ton. Del Fungicides; 

Stoddard, Ernest M. Plant Pathologist. Connecticut 
Acricultural Experiment Station, New 

Greenhous« ind nursery diseases: chemotherapy ) 

Stokes, Granville W. Associate Plant Pathologist, Assist 

Agronomy Department, University of Ken 

tucky, Lexington, Ky 


nematocides; insecticides.) 


Haven, Conn 


ant Professor 
‘ lobacco breed ne genetics, and 


evtogenetics 


Stoner, Warren N. Assistant Professor of Research Plant 


Pathology-Entomology, Taft Laboratory, University 
Rhode Island, Kingston, R. |. (Virology: insect trans 
itted plant diseases; economic entomology; ecology 


Storey. Harold Haydon. (Life) Plant Pathologist, East 
African Agriculture and Forestry Research Organization 
Box 21. Kikuyu. Kenva, East Africa Virus diseases 
cereal rusts 

Storm, Leonard W. Student, 132 Hilgard Hall, University 
of California, Berkeley 4, Calif Orchard 
echniques in plant 

Stouffer. Richard Franklin. Graduate Assistant. Depart 

ent ot Plant Pathology, Corne t niversily, Ithae i. 


N Y Virolo Vv.) 


crop diseases 


virology.) 


Stout. Gilbert Leonidas. Plant Pathologist and Chiet 
Bureau of Plant Pathology, California Department of 
Agriculture, Room 345, Department of Agriculture Build 
iw. 1220 N St.. Sacramento 14, Calif Virus diseases 
f truit, nut trees, and grapevines disease surveys 
epidemiology prevention ol the introduction of diseases 
nto new areas: certification: administrative and regula 


ry plant pathology.) 
Stover, R. Hi, Plant Pathologist. lropic il Research ay 
partment, United Fruit Company, La Lit Honduras 


soil-borne pathogens “(oll nicrart 


Banana diseases | 


Stover. W. C. Life Department of Botany, Ohio State 
| niversitv. Columbus 10. Ohio 
Strobel, James Walter. 


State ( 


Graduate Student, Washington 

lege, Pullman, Was! (Ornamental diseases, 

Ollage plants 

Strong, Forrest C. Associate 
Botany and Plant Pathology, 
East Lansing, Mic (Forest and shade tree diseases.) 

Strong, Miriam C. Assistant Professor, Department of 
Botany and Plant Pathology, Michigan State University, 


| ist | insinyg Mict Vegetable adi 


Professor, Department of 


Michigan State University, 


t 


— “t's 


omatoes In 


Stroube, William H. Associate Agronomist, Department 
f Agronomy, Ag 
en 29, Ky Diseases and production of forages.) 
Struble, F. Ben. 
nent of Be 


{ niversity 


icultural Experiment Station, Lexing 


Professor of Plant Patholeay, 
tanv and Plant Pathology, 
Stillwater Okla 
nematodes. ) 


Depart 
Oklahoma State 
(Diseases of fruits and 

getables: 
Stutzman, Roy H. Sales Supervisor, Panogen Company 


> é 
Ringwood, Ill, (Seed treatment: stored grain fumigation 


Suhovecky, Albert J. Plant Pathologist, Agricultural 
Research Laboratory, Monsanto Chemical ¢ ompany, Lind 
bergh and Olive Street Rd.. St. Louis 24, Mo. (Fung 
eldes; soil-borne diseases, ) 


“uit, R. F, Plant Pathologist. Citrus | x 
f Florida, Lake Alfred, Fla (Citrus dis 


veriment Statior 
University 
eases 

Sullivan, D. M. Engineer, 1404 Johnston Dr.. Oklaho 
City, Okla. (Plant proteins and virus 

Summers, Eaton M. In Charge Cane 





Takahashi, William \N. 


Taylor, 


Tavlor, Carlton F. 
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Fruit Sugar Company, Preston, Oriente, Cuba. (Sugar 
cane agriculture; breeding: virus strains.) 

Summers, Thomas FE. Plant Pathologist. United States 
Department of Agriculture, Belle Glade. Fla 
of stem and leaf fiber crops.) 

Sutton, R. Murray D. Associate Plant Pathologist. 
Botany and Plant Pathology Laboratories. Science Serv 
ice, Carling Ave.. 


{ Diseases 


Ottawa, Ontario, Canada. (Bacterial 
plant pathogens, methods for their detection, e.g., bac 
teriophage, identification and control.) 

Swank, George, Jr. Plant Pathologist. Agricultural Re 
search and Development, Department 719, The Upjohn 
Company, Kalamazoo, Mich. ( Fungicides.) 

Swartwout, Harold G. Professor of Horticulture, Depart 
ment of Horticulture, University of Missouri, Columbia, 
Mo. (Diseases horticultural crops, chemical control.) 

Swift, Marjorie E. Research Mycologist, Research Divi 
sion, American Cyanamid Company, Pearl River, N. 

Antibiotics; plant growth substances.) 

Swingle, Roger U. Plant Pathologist, Ornamentals Se¢ 
tion, Agricultural Research Service. United States De 
partment of Agriculture, P. O. Box 70, Worthington. 
Ohio. (Diseases of trees and woody shrubs.) 

Svamananda, Riksh. Plant Pathologist, Bangkhen Agri 
cultural Experiment Station, Bangkok, Thailand. (Dis 
eases of held crops; fun 


Sylvester, Edward 8. 


gus physiology.) 

(Associate Entomologist, University 

of California, Berkeley, Calif Insect vectors of plant 
viruses, ) 

Szkolnik, Michael. Associate Professor of Plant Pathol 
ogy. New York Stale Agricultura 
Cornell University, Geneva, N.Y 


trol of fruit diseases fungicides 


Experiment Station, 
Pathology and con 
intibioties chemo 


ther ipyv.} 


Tachibana, Hideo. Graduate Student 
Plant Pathology. Washington State 
Wash. (Ornamental diseases 

Associate Professor of Plant 

Pathology and Associate Plant Pathologist, Department 

of Plant Pathology. 145 Hilgard Hall, University of Cali 

fornia, Berkeley 4, Calif Virology.) 


Department of 


College, Pullman, 


Tamaoki, Taiki. Graduate Student, De partment of Plant 


Wisconsin, Madison, Wis. 


Physiology of plant diseases; tissue culture.) 


Pathology, Universitv of 


lamburo, Salvatore E. Graduate Student, De partment of 
Plant Pathology, West j 


inia University, Morgantown 


W. Va. (Sub-tropical fruit pathology: mycology physi 
ology ) 
lammen, James. Assistant Professor of Plant Pathology. 


Department of Botany and Plant Pathology, The Penn 
svivania State University, University Park, Pa. (Diseases 


of ornamental plants; taxonomy and physiology of the 


Fusaria.) 


, 


Tanner, Carl R. Research Specialist, California Spray 


Chemical Corporation 2300 s.} Harvester Dr., Portland 


22. Ore. (Fungicides.) 


Tarjan, Armen C. Associate Nematologist, Citrus Experi 


ment Station. Lake Alfred, Fla. (Plant nematology.) 
Tate. H, Douglas. Manager, Research and Development 
Acricultural Chemicals, Naugatuck Chemical 
15. Conn. (Fungicides 
Albert L. Head Nematology Section, United 
States Department of Agriculture, Plant Industry Station. 
Beltsville, Md Plant nematology ’ 
Professor of Plant Pathology and 
Chairman of Section, Plant Pathology Extension, 211 
Buckhout Laboratory The P 
University Park, Pa 
of infection.) 
Tavlor, Donald P. Instructor, 
of Plant Pathology, Institute of Agriculture, University 
of Minnesota, St. Paul 1, Minn. (Plant parasitic nema- 
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Research Fellow in 


Thurston, H. David. Plant Pathol 
ogy, Department of Plant Pathology, University of Minn 
Paul 1, Minn. (Potato vegetable 


1 


sola, St diseases: dis 
eases 

Tidd, Joseph S. Plant Pathologist, Associated Seed 
Growers, Inc. P. O. Box 406, New Haven, Conn. (Vege 
table crop diseases and their control: disease resistance 


liffany, 


partment 


\ssistant 
College Ames, lowa 


Botany 
((,rass 


Lois Hattery, Professor. 


Stale 


\s omveetes,) 


De. 
dis 


lowa 


eases 

Vilford, Paul E. Executive Secretary, National Arborist 
Association, P. O. Box 426, Wooster, Ohio Diseases ot 
shade tree and ornamental plants 

Vimian, Roland G. Plant Pathologist, Agricultural Re 


search Sery United States Department of Agriculture. 


we, 


State College Station, Fargo, N. Dak. (Virus diseases.) 
fims, Eugene Chapel. Plant Pathologist, Botany Depart 
ment Louisiana State University, Baton Rouge, La 
Vegetable diseases; diseases of fig 
Tinline, Robert D. Plant Pathologist, Canada Agricu 


ture Research Laboratory, Saskatoon, Saskatchewan, Can 
ida. (Cereal diseases: genetics and physiology of tungi.) 

Tisdale, W. B. (Life) Agricultural Experiment Station, 
Gainesville, Fla 

Tisdale, Wendell HH. Retired Consultant to United 
States Department of Agriculture, 915 Westover Rd. 
Wilmington 6, Del. (Cereal diseases: fungicides: insecti 
cides: herbicides: genetics.) 

Toko, Harvey V. Associate Plant Pathologist. Maine 
Potato Handling Research Center, Lnited States Depart 
ment of Agriculture, Box 532, Presque Isle, Maine. (Stor 
ige diseases ol potatoes: virtis diseases of cereals: insect 
transmitted virus diseases.) 

Poller, Robert William. Graduate Student, Plant Pathol 
ogy Department, University of Arkansas, Fayetteville, 
Ark General phytopathology.) 

lFomasello, R. PP. Box 6156, West Palm Beach, Fla 

lompkins, be M. (Life) De partment of Plant Pathology, 
University of California, Berkeley 4, Calif 

Foole, E. Richard. Forest Pathologist, Delta Forest: Ex 
periment Station, United States Forest Service, Ston 
ville Miss (Forest pathology ) 

Toop, Edgar W. Botany and Plant Pathology Depart 
ment, Ohio State University, Columbus 10. Ohio 

lorgeson, D, C. Plant Pathologist, Union Carbide Chemi 
cals Company, Boyce Thompson Institute for Plant Re 
search, Inc 1086 North Broadway. Yonkers, N.. \ 


( Fungicides.) 


Forrey, G. Safford. Professor of Botany, Emeritus, Uni 


versity of Connecticut, Box 185, R. F. D. 1. Storrs, Conn 

Foussoun, T. A. Department of Plant Pathology, Uni 
versity of California, Berkeley 4. Calif 

Townsend, George R. Plant Pathologist. Owner and 
Director of a Consultant Service, Florida’ Field Trials, 
Box 536, Belle Glade, Fla. (Evaluation of new agricul 
tural chemicals and plant breeding.) 

Fravis, Robert V. Horticulturist, Crops Research Divi 
sion, Agricultural Research Service, Plant Industry Sta 
tion, Beltsville, Md (Vector relationships of — plant 
Viruses; diseases of ornamentals.) 

Treshow, Michael. Plant Pathologist. Agricultural Divi 
sion, Columbia-Geneva Steel Division, United States Steel 
Corporation, Provo, Utah Small fruit and stone fruit 
diseases, } 

lrione, Edward John. Junior Research Plant Pathol 


California, 


physiology of 


ogist, Department of Agronomy. University of 
Calif. (Physiological 


host pal isite 


Davis. pathology : 
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Assistant Professor of Plant Pa 
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True. Rodney Philip. Professor of Plant Pathology 


Brooks Hall, West Virginia Universitv. Morgantown 
W. Va Vascular wilt diseases; diseases of turpentine 


pines; sequence of fungi in dying wood.) 


Trujillo, Eduardo E. Graduate Student, Plant Pathology 


Department, University of California, Berkeley 4. Calif 


(Fungus diseases.) 


Plant Pathology, University of California, Riverside. 


Calif (Root rot of citrus: antibiosis: systemic fungi 


cides: soll microbiology ) 


Tuite, John. Professor of Plant Pathology, Department 


of Botany and Plant Pathology, Purdue University, West 


Lafavette, Ind. (Forage diseases: virology 


Tullis, Edgar C. Plant Pathologist, Building T-712, Opera 


tions Research Group, Fort Detrick, Frederick, Md 
( rops diseases. } 

furner, Mason Madison. Research Plant Pathologist 
P.O. Box 3011, Modesto, Calif Soil fungicides; root 

rots 

Iveit, Martin T. Laboratory Manager, Biotechnical Labo 
ratory. Swedish Sugar Corporation, Arlov, Sweden. (Ant 
hietics: antagonism and soil fungi.) 

Twomey, James A, Assistant Plant Pathologist, Sar 
Luis Valley Branch Experiment Station, Center, Col 
(Potato and vegetable diseases.) 

Tyler. Leon J. Professor of Plant Pathology, Department 
of Plant Pathology, Cornell University, Ithaca, N.Y 


Teaching: diseases of small grains 
Tyner. L. E. Officer in Charge, Laboratory of Plant Pa 
thology. anada SClence service, Edmonton, Alberta 
(.anada Diseases of cereals.) 


Udeaja, P. E. Graduate Student in Plant Pathology, Ma: 
lonald College of MeGill University, St Anne de Bell 
vue, Quebec, Canada. (Field crops and forest pathology 

Ullstrup, A. J. Professor of Plant Pathology, Department 
of Botany and Plant Pathology, Purdue University 
Lafayette, Ind (Diseases of corn: nature of disease 
resistance 

Ulman, Paul T. Assistant Entomologist, Department 
Conservation, 311 W. Washington St.. Indianapolis 9 
Ind Regulatory work: diseases of ornamentals.) 

Uritani. Ikuzo, Assistant Professor of Biochemistry, Lalx 
ratory of Biochemistry. Faculty of Agriculture, Nagova 
University, Anjo, Aichi-ken, Japan Pathological chen 
istry of disease by fungi.) 

Utter, L. Gordon. Manager Technical Service, Agricu 

als, Research Center, Diamond Alkali Cor 
pany, Box 348, Painesville, Ohio Fungicides; nema 


tural (Chemu 


tocides pest control.) 


Vaartaja, L. Olli. Forest Pathologist, Canada Agriculture 
Research Laboratory, University Sub Post Office, Saska 
toon, Saskatchewan, Canada. (Diseases of tree seedlings; 
ecological tactors,) 

Valleau, William Dorney. Distinguished Professor o 
Plant Pathology and Plant Pathologist, Department o 
Agronomy, Kentucky Agricultural Experiment Station, 
Lexington, Ky (Tobacco diseases and breeding for 
disease resistance. } 

Van Arsdel, Eugene P. Plant Pathologist, Lake States 
Forest Experiment Station, Forest Service, United States 
Department of Agriculture, Department of Plant Pathol 
ogy, University of Wisconsin, Madison 6, Wis. (Forest 


pathology; rusts; epidemiology: microclimatology.) 
Vanderplank, J. E. P. O. Box 994, Pretoria, South Africa 
Van Der Zwet, Tom. Graduate Student, Department o 

Plant Pathelogy, Louisiana State University, Baton Rougs 


‘ 


>, I i (Sugarcane diseases.) 
Van Gundy, S. D. Junior Nematologist, Department of 
Plant Nematology. Citrus Experiment Station, University 


DIRECTORY 1) 63 


of California, Riverside, Calif Biology and control of 
nematodes attacking citrus 
Van Slogteren, E. Laboratorium Voor Bloem. Lisse, 
The Ne therlands, 
anterpool, Thomas Clifford. Professor of Plant Pa 
thology, Biology Department, University of Saskatchewan. 
Saskatoon, Saskatchewan, Canada (Root rots of cereals 


< 


diseases of flax and rape, Pythium, Rhizoctonia.) 

an Zinderen Bakker, E. M. Senior Lecturer in Botany. 

University of the Orange Free State, Bloemfontein. South 
Africa. (Virology: deficiencies: aerobiology.) 

Varner, Reed W. Field Research Supervisor, Grasselli 
Chemicals Department, Experimental Station, E. L du 
Pont de Nemours and Company, Wilmington, Del. (Agri 
cultural and industrial fungicides; forest pathology.) 

Varney, Eugene H. Assistant Research Specialist, De 
partment of Plant Pathology, Rutgers University. New 
Brunswick, N. J Small fruit diseases; virology: mv 


<< 


cology.) 

Vaughan, Edward K. Plant Pathologist, Oregon Experi 
ment Station; Professor of Plant Pathology. Department 
of Botany and Plant Pathology, Oregon State College. 
Corvallis, Ore. (Diseases of vegetables and small fruits.) 

Vaughn, John R. Professor of Plant Pathology. Station 
Plant Pathologist, College of Agriculture. University of 
Wyoming, Laramie, Wyo. (Bean diseases: fungicides: 
cereal crop diseases 

Veenstra, Maurice A, Graduate Student in Plant Pathol 
ogy, Department of Botany and Plant Pathology, Michi 

an State University, East Lansing. Mich (Small fruit 
diseases, ) 

Station d’Essais de Kaniama, Ineac. B.P. 83, Kaniama. 
Belgian Congo 

Venkata Ram, C. 8S. Plant Pathologist, United Planters’ 
Association, P. O. Devarshola, The Niligiris. Southern 


India, India. (Diseases of plantation crops; wilt diseases 


Vekemans, Jacques. Plant Pathologist, Directeur de la 


Tobacco and potato pathology.) 


of plants; fungicides 

Vermillion, Monroe T. Assistant Professor of Botany. 
Ohio University, Athens, Ohio 
plants.) 

Vestal, Edgar F. Plant Pathologist, Plant Protection 
Advisor, ICA-LUSOM, International Cooperation Adminis 
tration, Washington 25, D. ¢ (Fruit and vegetable dis 


(Diseases of woody 


eases, ) 

Vicklund, Richard E. Manager, Sales and Development, 
Sindar Corporation, 330 West 42nd St.. New York, N. ¥ 
(Fungicides; germicides.) 

Viennot-Bourgin, Georges. Professeur de Pathologic 
Végétale, Institut National Agronomique, 16, rue Claude 
Bernard, Paris 5°, France. (Pathology, especially rusts 
and smuts.)} 

Vincent, Monroe M. Secretary-Treasurer, Microbiological 
Associates, 48460 Bethesda Ave., Bethesda, Md. (Tissue 
culture: viral antigens; diagnostic antisera.) 

Virgin, W. J. Plant Pathologist, Agricultural Research 
Center, California Packing Corporation, 850 Thornton 
St.. San Leandro, Calif. (Vegetable pathology; plant 
breeding. } 

Visor, Frederick. Product Manager, Plant and Specialty 
Products, Charles Pfizer and Company, Inc., 800 Second 
Ave... New York, N. ¥ 

Vredeveld, N. Gene. Graduate Student. Department of 
Botany and Plant Pathology, Michigan State University, 


East Lansing. Mich 


(Antibiotics; plant hormones.) 


( Fungicides.) 


Waddell, Henry T. Graduate Student, Flavet 1, 319B, 
University of Florida, Gainesville, Fla. (Plant pathology; 
botany; zoology.) 

Wade, Earl K. Extension Plant Pathologist, Department 
of Plant Pathology, College of Agriculture, University of 
Wisconsin, Madison 6, Wis. (General; vegetable, grain. 
forage crop, truit, flower, and tree diseases.) 
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| breeding toma - ind eans lor combined 
Walters, Hubert J. Associate Professor of Plant Pathol. 
Department of Plant Pathe OLN niversityv of Arkan- 
Favetteville \r Lise ises of sovbeans and lorage 


rr 


if 


Walt 
{ Pathology, Rutgers University, New Brunswick, 


om. Gerald Steven. Graduate Student, Department 


N. J Fruit and vegetable diseases 
Wands, Ralph CC. Research Chemist. Minnesota Mining 
nd Manufacturing Compar 2301 Hudson Rd S! 


Paul 6. Mint (Crenera 
Wang, Ta Tung Dalton. Research Fellow, Botany De 
| I nt lL niversitvy of Manitoba W innipes 
(.unada Physiology of diseases 
Ward, Calvin H. Graduate Student, Department of Plant 
Pathe Cornell University, Ithaca, N.Y Diseases 
I forage crops: nematotl 
Warid, Warid A. College of Agriculture. Kehara Uni 
evaits 1, Egypt 
Warner, Robert M. Researe} Director Calitornia Fi 


In- P.O. Box 709, ki (call 1) ! Gan: 
cultur fiv insects 
Warnock, Stephen J.) Plant Pathologist and Geneticist. 
Research Laboratory, Campbe Soup Company, P. O 
Box 356, Davis, Calif. (Breeding for disease resistance: 


egvetable crop diseases 
Wasuwat, Slearm L. Graduate Student. Department of 
Plar Pathology, University of Wisconsin, Madison 6, 


Wis Vevetable crops diseases 


, 


Plant Physiology and Pathology, Texas \gri 
Mechanical College Svste College Station, 


Waterhouse, W. L. Emeritus) Emeritus Profe r 
Agriculture, University of Sydney, Sydney, Australia 
Watkins. (,. M. Professor ind He id] «ofl Departmer 1) 


Lex s 


W uts« 


oil-borne diseases, ) 
mm. Alice J. Mvycologist. Mycology and Plant Disease 


Plant Qua 
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Rep 


ng ervir ! 
tl Research Service, United States Department of Agri 
re, Plant Industry Station, Beltsville, Md. (Plant 
(quarantines nVeology taxonomy of Fungi | pertect 


bactert 
Watson, I. A. \ssociate Profess of Genetics and Plant 
breeding Faculty of Agriculture Phe niversity of 
Sydney, Sydney, N.S.W., Australia, (Cereal diseases and 
or resistance 


Watson, ‘Basen LD. Associate Plant Pathologist ind 


\ssociate Professor of Plant Pathology, Department of 
Plant Pathology, University f Idaho. Moscow Idaho 
Root ts: irology.) 
Watson, William M. Agriculturist, Crops Regulatory 
Programs, Plant Pest Control Division, Agricultural Re 
Service, United States Depa of Agricultu 
Box 2 Roanoke, Va Entomologs pathology 


Weast, Lucian D. Plant Quarantine Inspector, Room 844, 
Federal Building, 641 Washington St New York 14, 
‘9 General pathology 

Weathers, L. G, Assistant Plant Pathologist. Department 
f Plant Pathology. Universit { Californ Riverside, 

{ i | vire 

Weaver, L. O. Professor of Plant Patl ev, State Plant 
Pathe st, Department of Botany, University of Mary 
re College Park, Md Fruit diseases: extension and 


(Litrus diseases; 


regulatory plant pathotog 

Weaver, Merle L. 105 8th St.. Prosser, Was 

Webb, Raymon E. Senior Pathologist. Vegetables and 
Ornamentals Research Branch, Crops Research Division, 
Agr iltural Research Service, United Stat Department 

\gr ulture, Plant Industry Stator Be tsville, Md 

Potato ad sf 

Weber, George F. Life) Professor of Plant Pathology, 
6 Rolfs Hall, University f | 


Plant pathology mvcologyv: teachin 


nach diseas 


Weber, Paul V. VV. Plant Pathologist and Geneticist, 
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pany, Riverton, N J (Vegetable diseases fungicides: 
breeding for disease resistance.) 

Wehunt, Estle J. Graduate Research Assistant, Depart 
ment of Botany. Plant Pathology, and Bacteriology, 


(Nematol 


Louisiana State Lniversitvy, Baton Rouge, La 
ogy.) 

Weihing, John L. Extension Plant Pathologist, Depart 
ment of Plant Pathology, University of Nebraska, Lin 
coln. Nebr. (Fungicides. ) 

Weindling, Richard. Microbiologist, Lederle Labora 
tories, Pearl River, N. Y Antibiotics: 

Weinhold, Albert R. Graduate Student, 
Plant Pathology, University of California, Davis, Calif 
Fungus diseases: fungus physiology.) 

Weinke, Kurt E. Research Assistant, Graduate Student 
Nant Pathology Department, 145 Hilgard Hall, Univer 

Berkeley. Calit (Bean root rot; 


Virology.) 


Department of 


sity of California 
Fusarium.) 

Weintraub, Robert L. Biochemist, United States Biolog 

eal Warfare Laboratory, Fort) Detrick, Frederick, Md 
Biochemistry of pathogenic fungi.) 

Weiss. Freeman A. Curator, American Type Culture Col 
lection. 2112 M St.. N.W.. Washington 7, D. ¢ (Pres 
ervation of cultures of microorganisms and viruses.) 

Weitz, Harold. Agricultural 
(Chemical Sales Division, Shell Chemical ¢ orporation, 119 
South Claiborne Ave.. New Orleans 12, La. (Soil fumi 


Pechnical Representative, 


gation: nematology: vegetable pathology } 

Welch, Aaron W. Plant Pathologist. Temporary: 420 N 
Bovlan Ave. Raleigh, N. C.: Permanent: Grasselli Chem 
ical Department, 101 West 10th St.. Wilmington, Del 
Nematodes: fungi.) 

Welch, Donald S. Professor of Plant Pathology, Depart 
nent of Plant Pathology. Cornell University. Ithaca. N. ¥ 
Forest and shade tree diseases.) 

Welkie, George W. Assistant Professor of Plant Pathol 
ogy, Department of Botany and Plant Pathology, Utal 

( Virology 


Rockefeller Foundatior 


State University. Logan, Utah 
Wellhausen. Edwin J. Director 

Avricultural Program in Mexico, Rockefeller Foundation, 

Calle Londres 40, Mexico, D. | Mexico. (Cereal dis 


eases, NnaiZze.! 


Wellman, Frederick L. 


Senior Plant Pathologist and 


Institute of Agricultural Sei 


Professor Inter-American 
ences, Turrialba, Costa Rica (General tropical plant 
pathology and mycology: coffee: environment, nutrition, 


ind dist ase.? 

Wellman, Riehard H. Manager, Agri 
Division, Union Carbide Chemicals Company, Room 1617 
1) East 42nd St.. New York 17. N. ¥ (Fungicides: in 


secticides 


iltural Chemicals 


herbicides 
Wells, J. C. Extension Plant Pathologist, Box 5397, State 
Co 


ege Station, Raleigh, N. ¢ (Extension plant pathol 
oOgV: general diseases.) 
Welsh, Maurice Fitzwilliam. Officer in Charge, Canad 
Plant Pathology Laboratory. Science Service, P. O. Box 
Ne erland, b. ¢ (Canada Tree fruit and vegetab 


liseases irology 
Wernham, Clifford CC. Professor of Plant Pathology 
ent of Botany and Plant Pathology, The Pennsy] 
inia State University, University Park, Pa Breeding 
[ plants tor disease resistance 
Wert, R. W.) Mining and Chemical Corporation of Amet 
Menlo Park, N. J 


West, Erdman. ( Lifi Botanist and Mycologist, Florida 


t | da, Esincesiiie. I | I : ing! 
West. Harry. \ssistant Director of Research, Nia 


‘ Division Middlepe \ \ Les re} , 
evelopment on plant pesticides 

Westeott, Cynthia. The Plant Doct 96 Essex A 
Glen Ridge. N. J Ornamentals 

Wester, Horace V. Plant Path gist. Na ' Cay 
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Parks, Department of Interior, Washington 25, D. C. 
(Diseases of ornamentals.) 

Weston, William H. (Life) Biological Laboratories D 
482, Harvard University, Cambridge, Mass 

Wharton, David C.  Biochemist, MB 
Detrick, Frederick, Md. (Biochemistry and physiology 
of plant disease; chemotherapy: 

Wheeler, Harry E. Associate Professor of Botany, Depart 
ment of Botany, Louisiana State | niversity, Baton Rouge, 


Division, Fort 


vire logy.) 


La. (Genetics of fungi; host-parasite relations.) 
Wheeler, Willis H. Head, Nursery Stock Section, Plant 

Quarantine Division, Agricultural Research 

United States Department of Agriculture, Washington 
5. D. ( diseases of bul 


Service, 


(Plant quarantine pathology: 
bous plants.) 

Whitaker, Thomas W. Principal Ceneticist, Crops Re 
search Division, Agricultural Research Service, United 

Agriculture, Box 150, La Jolla, 

Calif. (Plant breeding; disease resistance in vegetable 


States Department of 


crops.) 

White, Lyle Vernon. Research Assistant, Department of 
Plant Pathology, University of Wisconsin, Madison, Wis. 
(Nematology; plant pathology; physiology of parasitism.) 

White, Neville H. Associate Professor of Plant Pathology. 
School of Agriculture, University of Sydney, Sydney, New 
South Wales, Australia. (Host-pathogen relations, fungi 
and viruses, ) 

White, Richard Peregrine. (Life) Executive Vice Presi 
dent, American Association of Nurserymen, Inc.. 635 
Southern Building, Washington 5, D. C. 
federal-state relations: regulatory matters.) 

Whitehead, Marvin D. Associate Professor of Plant Pa 
theology, Department of Field Crops, 108 Waters Hall, 
University of Missouri, Columbia, Mo. (Diseases of field 

pathological histology; my 


(Quarantines; 


crops; seed-borne diseases: 
cology ’ 


Whitney. Rov D. Forest Pathologist, Avricul 


Lniversity of Saskatchewan, 


Canada 
ture Research Laboratory, 
Saskatoon, Saskatchewan, Canada. (Root diseases.) 

Whitney, W. A. (Life) 16 Catherine St., 
N. » 

Wiedman, Harold W. Assistant Plant Pathologist, De 
partment of Botany and Entomology, New Mexico Col 
lege of Agricultural and Mechanical Arts, Stat College, 
\ Vex. effects of crop 
residues on soil-borne diseases: 

Wiehe, Paul Octave. Director. Sugar Research. Institute 
Réeduit. Mauritius Agronomy and pathology of the 
sugar cane plant.) 

Wiemann, John 8S. 


Schenectady, 


(Seedling diseases of cotton: 


vegetable diseases ) 


Superintendent, Bureau of Nursery 


Service, Oregon Department of Agriculture, 372 State 
Office Building, Portland 1. Ore Pests and diseases: in 
spection nursery stock 

Wileox, Louis V., Jr. Graduate Assistant. Department 


Ithae & N. \ 


of Plant Pathology. Cornell University 
Ornamental diseases 

Wilcoxon, Frank. Statistical Consultant, Boyee Thomp 
son Institute for Plant Research, 1086 North Broadway. 
Yonkers, N.Y Applied statistical methods.) 

Wileoxson, Roy D. Instructor, Department of Plant Pa 
thology and Botany. Institute of Agriculture. University 
of Minnesota. St. Paul 1. Minn 

Wilde, Peter. Graduate Student, Research Assistant (Un- 
til July, 1958: Department of Plant Pathology. Univer 
sity of Minnesota, St. Paul, Minn.), Institut f, Pflanzen 
pathologie der Ur Goettingen, Nikolausberger Wee 


> 
Physiology ind 


(Forage crop diseases.) 


enetics of 
fungi.) 

Wildman, Sam. Botany Department, University of Cali 
fornia, Los Angeles 24. Calif 

Wiles, Alfred Barksdale. Plant Pathologist, Department 
f Plant Patholo ind Physiology, Mississippi Agricul 
tural Exper ent Station State Col ‘ Miss (Cotton 


diseases; disease resistances seed and ingicides 


Wilhelm. Stephen. \ssi Professor of Plant Pathol 
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PHYTOPATHOLOGICAL SOCIETY 


January 1. 1958 


come 


du 


Member 


{) Emeritus Members. Members of twenty vears’ 
standing may become Emeritus Members upon appli- 


An Emeritus Member shall 


retain all rights and privileges of the Society and is 


ation to the secretary 


exempt from payment of dues, but shall not receive 
PHYTOPATHOLOGY unless he so desires, in which case 


he shall receive it at cost 


AnvicLe Il]—Orricers 


Section 1. The officers of the Society shall be a 
President. a Vice President. a Secretary, and a Trea- 
“ure! 


2. The duties of the officers shall be those 


Section 


istomarily pertaining to these offices 


ArticLe IV—-Councu 


Section 1. The government of the Society and its 
corporate authority as defined in the Society’s Articles 
of Incorporation shall be vested in a Council which 
shall consist of the contemporary ofheers, the retiring 
President, the President-elect. and the Editor-in-Chief 
ind the Business Manager of the Journal, Puyropa- 
rHoLocy. a Councilor from each unit of the Society 
that is organized as a Division, and two Councilors- 
il large 

Section 2. The President shall call meetings of the 
Council at his discretion or upon the written request 
of three of its members. He. or in his absence the 
Vice President, shall preside at meetings of the Coun- 
cil. In the absence of both the President and Vice 
President. the President-elect shall preside at meetings 
of the Council 

Section 3. The presence ot a majority olf the Coun- 
cil shall constitute a quorum for the transaction of 
business 

Section 4. All actions of the Council or officers must 
be authorized or approved by the Society at the annual 


Article Vil sSectho ) 


meeting except as specified in 


ArTICLE V——-SeELECTION OF OFFICERS AND Cot LORS 


Section 1. The President-Elect. Vice President. and 
Councilors-at-Large shall be elected by ballot. The 
Secretary shall send a nomination ballot for these 
offices to all members of the Society in time to allow 
nominations to be returned not less than two months 
before the date of the annual meeting Phe Council 
-hall designate the nominees for any ofice when such 
nominations are wanting. or are tied. The names of 
the three persons who receive the highest number of 


nominating votes tor each office shall be pla ad oon 


shall be sent to each resident 


a final hallot W“ 


vefore the annual 


member not less in one month 
meeting If the same person should receive suthcient 


hallots to qualify for nomination to more than one 
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ofhce is name ef i is organizations. shall be known as Standing Committees, 
a candidate for , e | ives hey shall have a revolving membership and shall 
the greater nul the se oof an submit an annual report to the Council at the Society's 
equal number entered a- i innual meeting 
candidate for only the hee listed in Article (hb) Special Committees. Committees whose tune- 
II. Section 1. These ll be returned to the tion is to deal with special subjects of concern to the 
Secretary and the Counce \ Society shall be designated Spec ial Committees Each 
plurality vote sha special committee shall be continued for such period 
Section 2. The S ee a ll be as in the judgment of the Council may be necessary 
appointed by the Cou Raita: Ba te f for the accomplishment of its purpose. Interim re- 
+ ENS Ys <pire concurre and ports may be requested and a final report shall be 
rer eet ame ad + the w the date f assum made to the Council at the close of this period 
at illllne Be eel (ce) Temporary Committees. Committees for the 
<. can ae i Pe a accomplishment of a specific purpose, limited in scope 
ene EPS haat yes ena wae and time, mav be appointed by the President to serve 
die at idl saci a aie sa acai during his term and to make such reports to the 
st Council as he may direct. 
the annual meeting at w ; elected The Vice 
EAE a ee P ais taal adorei Section 3. In the interim between regular meetings 
shies: dieetdaatellt sedis ; i ena. Whe of the Society the Council may undertake and carry 
Stl tal Win Week, hall not be eligible toe 0Ut such actions as it deems advisable or necessary. in- 
“TERE SERED aaE Sagi oe cluding the reference of particular questions to the 
¢. — ee i a” eee ee Society members by mail or by notices in the official 
EN aE sel thie Meal pte Journal, subject to approval by the Society at its next 
ine tS aie ne ae oe ae Coe meeting 
or until their suecessers ted Articite VITL—Funps 
S; nm 5. Division ¢ shall be elect ' The control of funds of the Society received from 
their respective D innel d for such dues. subscriptions to the Journal. gifts, bequests and 
terms as the Divis endowments shall be vested in the Council to adminis 
\, mm 0 The Co ft] \ ipypre tment ter through the appropriate fiscal offeers and com- 
any scancy. excel tha 1) on Councilor mittees. An audit of the receipts and disbursements 
eccurring within the p1 er! ” Lppoint shall be made annually by a temporary committee, o1 
ment te continue tor tl red balance at the discretion of the Council by a certified publi 
c, _ es Dell ll appoint Alternates rwccountant. The reports of the Treasurer and the 
tel e for the ¢ rge who are unable Business Manager. together with that of the auditing 
ae rT Se ° ( . committee, shall be published annually in the official 


ju irnal 


Anticié VI-—Society Jo AND EpiroriaL Boar ArTICLE IX— MrrETINGS 


Se md The ficia tion of the Society \ general meeting of the Society shall be held each 
shall be the journal Puy1 \THOLOGY vear. unless prevented by a national emergency, at 
Section 2. The Council ppoi in Editor such place. and time as the Council may direct. Spe- 
Chie nd a Business Mana fthe Journal for terms cial or local meetings for the presentation of scientify 
of three vears not ext! rrently. and also at papers or demonstrations of experimental results may 
dite |] Board as pres the Standing Rules be arranged at the discretion of the Council 
Section 3. The Co tuthorize the Editon 
in-Chief and the B Manager to « vy si ArTICLE \— Divisions 
an ‘sas ma ; the propet uel Section | Branch organizations or units within the 
of the were Society. known as Divisions, may be established within 
the geographic il area of North America. provided that 
\ ViII— COND i formal application setting forth the reasons for such 
s establishment is made to. and approved by. the Society 
S ; T} r Sectuor The organizations and the operations of 
and special committ Divisions shall be governed by the specifications rela- 
due o the : < tive to Divisions in the Standing Rules 
<, 
Ci / ( Anticte NI AFFILIATED SOCIETIES 
functions imelud mr the irpose of promoting international collab 
relations of the S ition bety professional organizations in the field 
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at plant pathology. the Council ! Phe American 


Phytopatholo ical Society is authorized to establish 


affiliated relations with other phytopathological soci 


rt ning there 


ties in accordance with the provisions perta 


to in the Standing Rule =. 


Article XII—RatiricatTion AND AMENDMENT 


Sectio! This Constitution shall become effective 
pon its ratiheation in accordance with the procedure 
for amending the original Constitution } the Society 
It shall supersede the original Constitution and all 
imend! ent= thereto 

Section - This Constitution mav he amended at 


! ; 
inv annual meeting of the Society provided that any 


proposed imendment be approved by the Council and 
hye publ shed in the official journal or otherwtse con 
municated to ill resident members. at least one mont 
before the annual meeting. and that it receive the 
afirmative votes of three-fourths of the members votir 
ta regularly scheduled business sessior 


STANDING RULES 


i ks, ARREARS, REINSTATEMENT 


a he dues, including subscription. te PHYTOPA 
rHoLocy, for all Annual Members as defined in Article 
Il. Section 2 (b) of the Constitution shall be $10.00 
i vear. and for Student Members. as defined in Section 
2 shall be $5.00 a year. In order to qualify for 
the rate as a Student Member. applicants must submit 


with their dues each year a certificate of student status 
endorsed by their major protessol r the head of the 
department of instruction. 

ib \]] dues shall be pavable ry December | 
id those who fail to make payment to the Treasuret 
iv this date shall be considered in arrears and dropped 
Irom membership \lembers in arrears may hye rein 
stated. without the formality of reelection. by payment 
of current dues and. in the case of students. certi 


fication of student status as specified in) Section 


le Il of the Constitution 


~ 


( The contribution of a Patron. shall be one 


uusand dollars. payable in one sun 


d) The annual contribution of a Sustaining Asso 
iate shall be at least one hundred dollars. and a list 

Sustaining Associates shall be published in eacl 
-sue of the journal 

t The payments received from Patrons and Sus 
taining Associates shall be credited to the curren 
funds of the Society These funds shall be transferable 
to the wcount of PHYTOPATHOLOGY. or may he Ist 
for other irposes authorized by the Council 

2. PHYTOPATHOLOE 

a) Editorial Board. The editorial policy of th 
fheial journal. PHyropaTHOLocy, shall be vested 
n kKditorial Board consisting of a Editor-in-Chief 
ina hiteer Editors the Dts Cc 2° ntrol =hall ie 
vested in a Business Manager and a Advertising (0 


Assistant Business) Manager 
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Selection of Board Members. This Board, aside 


from the Editor-in-Chief and the Business Manager, 


the manner of whose appointment is prescribed in 


Article VI. Section 2 of the Constitution, shall be 
selected from the membership by the Council in con- 
-ultation with the Editor-in-Chief. and approved by 
the Socrety 
‘ Term of Office The term of each member of 
the Board shall be three years and the appointments, 
exclusive of the Editor-in-Chief. shall be staggered sO 
that five members are appointed each year. The 
Council is authorized to make any adjustments in these 
terms of ofhce necessary to effect non-concurrence 
1) Compensation of Advertising Manager. The 
\dvertising Manager may receive compensation for 
< services on a commission basis as determined by 
the Council. 
(¢ Subse riptions and Back Numbers. Subs rip- 
ns to PuHyroratHoLtocy shall be $10.00 per year, 
domestic and foreign The price of single current 
imbers. within 60 days of publication, shall be $1.00. 
The sale and price of back volumes or numbers shall 


be determined by the Business Manager with the ap 
roval of the Council. Requests to supply lost copies 
f the journal without charge must be made within 
~ixtv days from date of issue (January 15 and month- 

lv thereafter) 
I Income from advertising Income re ived 


from the sale of advertising space in Puy rOPATHOLOCY 


shall be devoted to the production of the Journal 
>» PROGRAM COMMITTEI 
The program for the annual meeting shall in 


charge of a temporary committee consisting of the 
President. Vice President. Secretary. Editor-in-Cvief, 
ind such additional members as the President may 
select. This committee shall have full authority over 
the scheduling of sessions and demonstrations. and the 


allocation of papers 


1. EXPENSES OF OFFICERS AT ANNUAL MEETING 


Phe Secretary. the Treasurer, the President or in his 
place the Vice President. are authorized to receive re 
hursement from the Society for travel expenses in 
nnection with their attendance at the annual meet 


ing. In addition the Editor-in-Chief of PuHytroratuol 


OocY is also authorized to receive reimbursement for 


ivel expenses to the annual meeting 


AL DITING COMM™MITTEH 


An auditing committee shall be ippointed by the 
President each vear which shall prior to the a nual 


neeting. audit the accounts of the Treasurer and the 


Business Manager. and certify their audit in a written 


report to the Society at the final business session he 
Council mav at its discretion authorize an audit by a 
certified public wccount as well as an 1uditing com 

ttee. Such audit shall be published in_ the ficial 





ATHOLOGY Vol. 18 


f SURBRMISSIO ) rRA stracts pres nted by any one member (as sole or joint 


(a) Three typewrit! author) at the annual meeting of the society and the 
paper to be presente: corresponding annual meeting of the Divisions shall 
submitted to the S« De published at the Society's expense. 

date <pecified in (d) Constitution. The constitution or articles of 


date shall be set 


shall be sixty days pri ial n 9 ie or provisions ratifying the above rules. The constitu- 


shall rn to t rs all , tion of all Divisions shall contain nothing in conflict 


organization of all Divisions shall contain a provision 


secretary 
ceived after the clo with the constitution of The American Phytopathologi- 


(hb) At least one 


member of the Society 


cal Society. With the exceptions defined by the above 


rules, the Divisions shall enjoy complete autonomy. 


more than two papers 


(¢ Phe abstracts must be lear, concise English >». AFFILIATED SOCIETIES 
and contain no tabular data n text must not ex ' — . 
1 1300 1 we Che following provisions shall govern the establish- 
ceer i) ypewriter spae igth nly iInpub ‘ ° ‘ 
lal ; R : ment of affliated relations with other phytopathological 
ished intormation may Db ! 1e¢ veports of prog 
< socreties 
ress, or of disease iM irrence ot routine 
ordinary control measure © not desived (a) Upon advice to the Council that affiliation is 
and significant development clearly indi desired, the Council may invite to affiliation with The 
(d oe 1 + ie eal (merican Phytopathological Society any other profes- 
i abst icts | i) bye to ina at er 
ance and editing by itt ippointed by sional society in the field of plant pathology. 
i > g ) w comm ee appointec D 
the Editor-in-Chief ‘ | 1 abstracts will be pub- (hb) The existence of afhliation of other societies 
with this Society shall be indicated by listing the 


} 


lished in Puytopat ' he expense of the 

ier 4 ; : 
Society names of affiliated societies in each number of PHyto- 
(e All copies otf the | . ist have the follow PATHOLOGY. 


ing information: | itle of er. 2) name, address (ce) The Council may at its discretion authorize the 


} 


afhliation and memb publication of summaries of the proceedings of annual 


meetings of afhliated societies in PHYTOPATHOLOGY. 


sectional preference, 4 


(maximum 15 minute ction equipment 1 (d) The Council may at its discretion authorize the 


quired. including slid publication for limited periods, subject to annual re- 


({ Abstracts of p ' , ogram newal of the privilege. of research papers of members 


Committee. or submitted to other societies for inclu of afhliated societies who are not members of The 


sion joint’ programs published in PHuyto \merican Phytopathological Society 


PATHOLOGY provided ley ibove requ 


ments. except that the re cing npublisned SOCIETY REPRESENTATIVES IN OTHER ORGANIZATIONS 
data and members! 
The Council is authorized to select. with the ap- 


proval of the Society, representatives in other organi- 


zations in which the Society is entitled to representa- 

The following prov : 
tion. The following are specifically authorized: two 

tion and regulation o 
(a Vame. Divisio 


ent Society with pp 


representatives on the Council of the American Asso- 
ciation for the Advancement of Science for a two-year 


term: one representative on the Division of Biology 
example, the Amer g 


Pacific Division : 
a three-year term: one member of the Editorial Board 


! 
(hb lembers!/ \ tf en) ‘ 


of the American Journal of Botany for a_ three-year 
bership only membe er ivtopal 


and Agriculture of the National Research Council for 


term: and one representative on the Board of Gover- 


logi alt Society 
=" ‘ he American Institute of Biological Sciences 


members under such 1 . mav ado 
lor a term of tour years. 


(¢ Publicatior 
annual meetings of Ly blished 
. 10. AMENDMENTS 
PHYTOPATHOLOG) 
of papers presented a | meeti iv also These rules may be amended by a majority vote of 
he published in PHytopa GY iDye » rule the members voting at any regular meeting of the 
governing preparatior na ito tracts a Society. or by a majority vote of the members voting 


State in uN f re thar i ballot conducted by mail 








